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Holland: Birth Injury in Relation to Labor 



Fig. 1. — (Case 78.) Incomplete tear of tentorium cerebelli on right side; the tear 
Is across the fibers at the base of the anterior vertical band. The head shows extreme 
molding after labor with generally contracted pelvis. Note elevation of ape.x of 
tentorium and change in direction of vein of Galen and straight sinus. (From Elden 
and Holland : Midwifery. ) 
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BIRTH INJURY IN RELATION TO LABOR"^' 
Eardley Holland, M.D., F.R.C.S. (Eng.), London, England 


, THE VULNERABILITY OF THE FETUS TO BIRTH INJURY 


T he human fetus is peculiarly liable to injury during birth. Even at 
the term of pregnancy it is relatively immature and runs far greater' 
risks than the more roliust young of other mammals. None of its tissues 
— ^bones, epiphyses, muscles, viscera, or blood vessels — are well adapted 
to withstand the application of force; and, above all, its thin, plastic and 
incomplete!}^ closed cranium gives very poor protection. 

Even under the best possible birth conditions injuries are liable to 
occur. Tlie conditions, liowever, are by no means always favorable, and it 
is believed that they are in some respects becoming less so. Nowadays 
there are factors, increasingly common, which may act prejudicially; 
such, for example, as elderly primiparity, the demand for shorter and 
more comfortable laliors, the over-use of anesthetic and ox}doeic drugs, 
and the abuse of the obstetric forceps and labor induction. The wonder 
surely is not how many babies are injured but how many are born intact. 

As regards causation one may make the general statement that the 
problem is a mechanical one, a consideration of the stresses of labor and 
tlie varieties of stram they may produce on the bod}'- of the fetus. Be- 
sides the immediate mechanical factor, two important predisposing 
factors must be emphasized, prematurity and asphi'Nia. The increased 
liability of the premature fetus is olivious. The etfeet of asphyxia will 
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be discussed more fully under intracranial injuries; here it will merely 
be pointed out that an engorged vessel will rupture more easily and will 
bleed more. 

A list of injuries would include almost every organ and tissue of the 
body; some are mortal, some merely crippling, but tiie vast majority 
are without any effect, immediate or remote. Philip Schwartz states 
that some traumatic effect of labor on the brain can be demonstrated in 
90 per cent of aU newborn and jmung infants coming to autopsy, and 
Elu-enfest’s proposal that we must distinguish between “physiologic” 
and “pathologic” trauma is most illuminating in this respect. 

THE EFFECT OF BIRTH INJURY ON INFANT LIFE AND HE/U/rii 

To appreciate the scope of our problem we must study its effects 
in three directions: namely (1) stillbirth, (2) infant mortality in the 
early weeks of life, and (3) natal morbidity, i.e., permanent mental or 
pli 3 ’’sical crippling. We have two sources of information, national statis- 
tics as published by Departments of Health, and the results of special 
investigation into large series of cases. National statistics do not help 
much as regards the effect of birth injuries on the stillbirth rate. They 
merely state the rate. In England and Wales the registration of still- 
births did not become operative until the year 1928, since wlien the 
amiual rate has averaged about 40 per 1,000 live births. No attempt 
is made to classify them into eases of antenatal and cases of intranatal 
death (i.e., into macerated and fresh fetuses), or to demand the cause 
of death, in the certificates. Indeed this would be impossible; for every 
case would require at least an expert autops.v. However, we can get a 
rough idea of the toll which birth injury takes on infant life from the 
results of investigations into large series of cases; most workers agree 
that about one-half of all cases of intranatal death reveal evidence of 
birth injury. 

As regards infant mortality national statistics give valuable infoi'ina- 
tion. They reveal that, although the infant mortality for the first year 
of life has fallen in a remarkable manner during the last twenty-five 
years, there has been relatively little fall during the early days of life. 
We, as obstetricians, can claim hardly any share in this triumph of pre- 
ventive medicine. The causes of deatli during the first four weeks of 
life arc preiionderalingly okstetric, namely, birth injury, prematurity, 
and septic infect ions, each accounting i-oughly for about one-third of the 
deaths. 

Table I .shows the age disfi-ibution of infant mortality rates between 
l.ODG and 1930 in England and Wales. The figures reveal that when 
the two quinquennia 190G to 1910 and 1926 to 1930 are compared, (a) 
the deaths under one year fell by 42 per cent, (b) the deaths under 
four weeks fell by only 20 per cent, and (c) the deaths under one week 
fell by the comparatively small figure of 9 per cent. 
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Table I . Age Distribution of Infant Mortality, 1906 - 1930 , in England and 
Wales (Rates Per 1,000 Live Births) 


years 

1 deaths 

UNDER ONE 
DAY 

UNDER ONE 
WEEK 

UNDER FOUR 
WEEKS 

UNDER ONE 

YEAR 

1906-1910 

11.5 

24.5 

40.2 

117 

1911-1915 

11.4 

24.1 

39.0 

109 

1916-1920 

11.0 

23.4 

37.0 

91 

1921-1925 1 

10.4 

21.7 

33.4 : 

75 

1926-1930 1 

10.3 

21.8 

31,8 1 

68 


IS THE DEATH RATE PROIM BIRTH INJURIES RISING? 

If we misread our national statistics, we may be led to believe that 
deaths from birth injuries are increasing in number and to draw false 
inferences therefrom. 

Table II 



L. K. Frankel, a vice-president of the Metropolitan Life Insurance 
Company, New York, dealing in 1927 with the infant mortality figures 
in the United States registration area, drew attention to what he called 
“the startling fact” of the sharp increase in the death rate from birth 
injuries, and infei’red that it was due to the increased use of instruments 
to hasten delivery. If we examine the figures for England and Wales, 
as shown in Table II, we see a progressive rise from 0.98 per 1,000 in 
1918 to 2.27 per 1,000 in 1934, an increase of 132 per cent. Are we 
therefore justified in asserting that the number of deaths from birth in- 
jury has increased in this remarkable manner? By no means. All we 
can infer is that the number of deaths certified hy doctors as due to 
birth injury has increased. During the last twenty years knowledge 
about birth injuries and their diagnosis has become widely diffused, and 
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death certification in tliis respect must have vastly improved. The 
injuries are not more in the heads of the babies, but more in the minds 
of the doctors. 

THE VARIETIES OF BIRTH INJURY 

A complete list of injuries would have to include eveiy tissue and 
organ in the body, and I do not propose to make one. Intracranial 
injuries are the commonest and the.y present the most important prob- 
lems as regards production, prevention, diagnosis, and treatment. My 
classification will therefore lie a simple one : I. Other injuries, and II. 
intracranial injuries. 

I. INJURIES OTHER THAN INTRACRANIAL 

A brief mention of the most important must suffice: (1) skin and 
subcutaneous tissues anj^where, Imt chiefly the sealj), (2) muscles (sterno- 
mastoid), (3) fractures of bones: skull, clavicle, liumerus, and femur, in 
order of frequency, (4) separation of epiphyses, (5) rupture of, or 
hemorrhage into abdominal viscera (liver, suprarenal), (6) damage to 
thoracic viscera (rare), (7) peripheral nerve injuries (facial, brachial), 
(8) the eye, direct injury or hemorrhage, (9) injuries to spinal cord 
and vertebral column. 

Damage to tlie spinal cord is a commoner cause of fetal and neonatal 
death than is generally supposed and may occur during tiie forcible ex- 
traction of the aftercoming head or of large shoulders in head presenta- 
tion, It is often overlooked at autop.sy. Rupture of tlie liver is a not 
uncommon mortal injury inflicted during difficult breech delivery and is 
due to clutching the fetus l)y the abdomen. 

II. INTRACRANIAL INJURIES 

Considering the peculiar liability of the liead to injury, it seems on 
first thought strange that it should act as the battering-ram by which 
the fetus forces its way into the world. Never! lieless, when tlie head 
comes first it is far less liable to injury than when it comes last. It is 
apparent that the inherent disabilities of the head, considered as a 
body exposed to stre.ss, are to a certain extent compensated by certain 
protective properties. Its plasticity enables it to undergo elianges in 
shape which adapt it to the changing .shape and direction of tlie birth 
canal; its elasticity enables it to regain its shape in the intervals of 
stress, and so to place the intracranial contents again in a .state of rest; 
its capacity, to a certain extent, to expand allows it to gain a little 
respite from the swelling of intracranial congestion and edema; and 
the arrangement of dural septa acts as stays or ligaments, which tend 
to restrain a dangerous degree of distortion. 

In practical obstetrics the study of the head as a birth object is of 
great interest and importance, for the obstetrician who understands 
the mechanical problems involved will injure fewer heads than he who 
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does not. During its passage the head is in a state of compound com- 
pressive stress, the resultant between the powers of labor and tlie resist- 
ance of the maternal passages. This stress may be roughlj' regarded as 
consisting of two elements ; (1) a general compression of the whole head, 
(2) a simple longitudinal compression by opposite forces acting at the 
ends of the diameters of engagement, i.e., the diameters lying between the 
occiput and the forehead, and the biparietal diameter, in vertex and 
breech presentations. For practical purposes it may be said that the 
stresses and their effects vaiy chiefly with (1) the absolute amount of 
the forces acting on the head at any given time, (2) the direction in 
wliich these forces act on different parts of the head, (3) the degree 
of plasticity of the head, (4) whether the forces attain their maximum 
effect suddenly or gradually, and (5) the length of time they act. 

Cranial stress may be normal or excessive. The effect of stress is 
strain (strains lieing analyzable into stretches and slides or shearing 
strains). Normal stress leaves no observable effect on the head or onl}^ 
a moderate amount of molding. Excessive stress may result in (1) 
excessive alteration in the shape of the iiead (an example of shearing 
strain), (2) overstretching and tearing of the dura mater septa and 
rupture of certain blood vessels, (3) a rise in intracranial pressure 
sufficient to obstruct the venous sinuses and cerebral veins and to produce 
cerebral congestion and edema. 

The following intracranial injuries may occur : 

A. Injuries to the dura mater septa (tearing of the tentorium cerebelli and fal.K 
cerebri), nearly always accompanied by one or more of the varieties of hemorrliage 
under Group B. 

B. Injuries to blood vessels, resulting in (1) subdural hemorrhage, usually gross, 
from cerebral veins and dural sinuses, and associated with tearing of the dural 
septa, (2) meningeal capillary oozing, usually of asphyxial oiugin, (3) ventricular 
hemorrhage, from choroid plexus, (4) intracerebral hemorrhage. 

C. Other effects of cerebral compression: congestion and edema of brain and 
meninges with increased intracranial pressure, leading to asi)hyxia of the brain and 
medullaiy centers. 

A. Overstretching and Tearing of the Dural Septa . — Alterations in the tension 
of the septa accompany alterations in the shape of the head. This is inevitable 
from the nature of the attachment of the septa to the cranial bones, as can be 
demonstrated on a fetal head by reflecting the scalp and removing sufiicient of one 
parietal bone to allow the cerebral hemisphere to be removed and the septa to be 
viewed from that side (Fig. 1, frontispiece). On compressing the head in the suboc- 
cipitobregmatie diameter, the head becomes shortened anteroposteriorly by forward 
displacement of the occipital bone and heightened vertically by bending and elevation 
of the vault (Fig. 1). If at the same time the septa are observed, the middle 
two-thirds of the falx cerebri and the tentorium will be noticed to become stretched 
and tense. Aloreover, the septa move as a whole, as will be appreciated by ob- 
ser\-ing the anterior point of junction between the falx and tentorium (the site of 
entrance of the vein of Galen into the straight sinus) which becomes displaced 
upward and forward, the forward movement being much the more pronounced. 
If now by stronger compression the tension is increased, the tentorium tears near 
its free border just below its junction with the falx (Fig. 1). 
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It is seen that bending of the bones and excursion of the vault is resisted by tlie 
septa and when the septa tear a restraining influence is removed. The septa may 
be regarded as exerting a protective function in labor, forming a defensive system 
against excessive alteration in the shape of the head. Eeasonable molding of the 
head is beneficial; but undue distortion may jeopardize the life of the fetus by 
producing intracranial disturbances, the most important of which is hemorrhage 
from the overstretching and rupture of certain blood vessels. 

The view that the septa are designed to take stress is supported by the fact that 
they contain strengthening bands and fibers arranged on admirable mechanical 
principles along the lines where stress is most likely to fall. These bands are, in 
my opinion, developed in order to enable the cranium and its contents to withstand 
the effects of excessive stress during labor. An anteroposterior and a vertical 





I 

B 

Fig. 2. — Seinidiagranuuatic drawing to show arrangement of fibers In falx and 
in superficial layer of tentorium, after removal of parietal and part of occipital and 
frontal bones. A, points to black dotted line Indicating floor of .straight .sinus : Ji, 
points to white dotted line indicating position of deep horizontal band : C, points 
to anterior vertical band. 

system may be described. It is to the latter (Pig. 2) that I wish particularly to 
draw attention, for it is a beautiful example of the mechanical sy.stem of stre.ss- 
lincs. It consists of two opposing sets of convergent fibers which meet in their 
points of convergence. From above downward converge fillers from the middle 
two-thirds of the falx, and from below upward converge fibers from the tentorium. 
Thev meet in a strong band wliich I c.all the anterior vertical band of the tentorium. 
This band is .subjected to stress in almost every labor and is the usual site of 
tentorial tear.s. 

Tears of the tentorium and falx, a.s found in dead fetuses, support this theory 
of cr.anial stress. Tentorial tears arc nearly always situated in what has been 
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described as the area of greatest stress, just below the junction with the falx 
anteriorly (and implicating the anterior vertical band). Tears of the falx cerebri 
are found relatively infrequently; they usually occupy the middle two-thirds and 
are elliptical, with the long axis of the ellipse lying, as would be expected, in the 
line of greatest stress (Fig. 3). The tears may affect one or both sides of the 
tentorium and may be complete or incomplete. ' Incomplete tears involve only the 
supei-ficial layer. Complete tears usuall}’^ involve the free border of the tentorium, 
but sometimes the free border is left intact and the tear appears as a perforation. 
Verj' commonly a small hematoma is found in the region of the tentorium which 
commonly tears; this is probablj^ an effect of excessive stretching without tearing. 
Tears of the dural seirta are not in themselves to be regarded as fatal injuries; 



Pig. 3. — Complete tear of tentorium cerebelli, elliptical tears of falx cerebri. Tiie 
tear is in the right side of the tentorium. The anterior one-third of the line of 
junction between the tentorium and falx has been torn through. The straight sinus 
(indicated by bristle) has been opened. 

tliey bleed very little and sometimes not at all. They are the expression of ex- 
cessive intracranial stress, the mortal lesion being the accompanying intracranial 
effects, nameh’ cerebral hemorrhage and the asphyxial effects of intracranial pressure. 

B. Injuries io Blood Vessels . — Etiologieally there are two varieties of intracranial 
heinori-hage, traumatic and aspln-xial. Gross hemorrhage is probablj’- always trau- 
matic; it occupies ihe subdural space and is nearly always found associated with 
tears of the .dural septa. But asidiyxial venous engorgement is a most important 
contributory factor in traumatic hemorrhage, for engorged veins rupture more 
easily and bleed more freely. Clear postmortem evidence of fetal asphyxia is usually 
found in cases of gross hemorrhage. A clear differentiation between traumatic and 
asphyxial bleedings is not always possible, and they often occur together. Engorge- 
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ment of the cerebral veins may be part of a general asphyxia, or may be a local 
affair due to obstruction of the cerebral veins from cerebral compression ("trau- 
matic cerebral asphyxia" — see below). 

Only when large vessels have ruptured is it possible to track down the hemorrhage 
to its source. Large veins commonly found ruptured are the vein of Galen and the 
cerebral veins entering the superior longitudinal sinus. Sometimes the venous sinuses 
themselves are opened; most commonly, as would be expected, the straight sinus, 
more rarely the superior longitudinal and lateral sinuses. I was able to detect 
rupture of the vein of Galen in only two of my cases; but A. C. Palmer, whose 
observations in a series of cases of cerebral hemorrhage were exceptionally com- 
plete and careful, found evidence of rupture of this vein in eight out of nine cases 
of subdural hemorrhage with laceration of the tentorium and falx cerebri. Reference 
to Pig. 1 shows the mechanism by which tliis important vein or its tributaries are 
ruptured. Any movement of the apex of the tentorium is necessarily transmitted 
to the vein of Galen whose upper fixed point is at its entrance into the straight 
sinus. It has alreadj-^ been pointed out that in the common form of head distortion 
the apex of the tentorium is drawn ui)ward and forward. The vein follows tliis 
displacement with the result that it is stretched and has its line of direction so 
altered that it gets kinked and obstructed at its entrance into the sinus. Great 
engorgement of the vein is a striking ajuiearance in most cases of intracranial injurj% 

The site as well as the size of a hemorrhage is of importance as regards its 
effect; large hemorrhages kill by cerebral compression and damage to the respiratory 
centers; hemorrhage in the posterior fossa (infratentorial hemorrhage) is more 
damaging than elsewhere in the subdural space. 

C. Hemorrhages in the Brain Snhstance . — The concentration of interest on septal 
aud vascular injuries led workers to overlook pathology of the brain itself. But in 
1924 P. Schwartz began to publish work of outstanding importance. Ho removed 
the brain intact, studied it histologically and found petechial hemorrhages and small 
areas of necrosis in a remarkably high proportion of newborn children. The 
hemorrhages were definitely related to the distribution of the tributaries of the 
vein of Galen (vena terminalis, vena lateralis ventriculi, vena clioroidea), and the 
necrotic areas appeared as opaque yellowish spots, often in confluent groups, in the 
central white matter and basal ganglia around the third and lateral ventricles. 
Schwartz makes the remarkable pronouncement tliat micro- or macroscopic hemor- 
rhages or their sequels can bo found in the brains of approximately 95 per cent of 
infants dying in the early weeks of life. He failed to find any of these appearances 
in the brains of a control scries of brains of newborn animals with thick cranial 
bones and no fontanels, and points out the lack of protection afforded by the 
peculiarly tliin and plastic cranium of the human fetus. 

Schwartz’s work has given rise to a good deal of controversy. Cruickshank 
points out the toclmical difficulties which arise in the preparation of the brains of 
the newborn for histologic examination; the soft and watery brain tissues are easily 
damaged during removal, undergo rapid autolyscs, and .shrink badly during fixation 
and embedding. A case reported by Kirkwood and Myers shows the importance of 
making a complete cx.amination of the brain. After an easy normal labor an 
infant developed attacks of ajmea and cyanosis and died twelve hours after birth. 
At autopsy no macroscopic intracranial damage was found, but serial sections 
through the bruin .«tem revealed small hemorrhages in the lower part of the pons. 

D. Other Effects of Cranial Compression . — Prolonged eranial eompres.sion ni.ay 
obstruct the venous sinuses and cerebral veins and produce asphyxia of the brain 
and medulla. The autopsy lesions arc inlense congestion and edema of the brain 
and meninges, and this still further incre.ascs the intracranial pressure. This con- 
dition is Eometimes classed under "intracranial le.sion.s without hemorrhage," but 
I prefer to call it "traumatic cerebral asphyxia." The effect of asjdiy.xia of the 
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respiratory center -would be to stimulate it, and the fetus would make intrauterine 
respiratory eiforts, the presence of amniotic fluid in the trachea or bronchi in some 
cases of stillbirth being evidence of such efforts. The alteration in the intra- 
thoracic pressure as the result of the inspiratory efforts would lead to venous obstruc- 
tion in the heart and great vessels and an intense engorgement of the whole venous 
system, i.e., to the phenomena of generalized asphyxia. Such asphj^a would not 
necessarily be fatal ; if prolonged it would lead to increasing paralysis of the respira- 
tory center, causing the center to fail to respond to stimuli following delivery. 
Cruickshanlc lays special emphasis on increased intracranial pressure as a factor 
of the first importance in the production of a large proportion of cases of neonatal 
death. 

STILLBIRTH : RELATION OF THE TYPE OP LABOR TO INTRACRANIAL INJURIES 

Id. presenting this aspect of the subject I shall use my own original 
material, the results from which show no essential differences from those 
obtained bj^ other Avorkers. The main issue is, in what sort of cases 
is intracranial injury especiallj’^ liable to occur, taking injurj’- of the 
dural septa as the chief criterion ? 

There Avere 167 fresh fetuses (consecutwe cases of intranatal fetal 
death) and tentorial tears AA^ere found in 48 per cent. There were 46 
cases of head presentation, and 35 cases of breech presentation. The 
preponderance of breech presentations is remarkable, and shoAVs the 
great liability to intracranial injury in breech labor. 

Of the head presentations 44 AA’ere A^ertex, and one is at once struck 
b}’’ the high proportion of cases in A\4iich the forceps AA^as used, 25 out of 
the 44 cases. Doubtless a certain number of the forceps extractions AA^ere 
for “disproportion” but all AA'ere “Ioaa' forceps” except five. The 
occurrence of tentorial tears after a Ioav forceps operation invites 
criticism. The use of the forceps is one of the central problems connected 
Avith the production of intracranial injury, as Avell as Avith its prophy- 
laxis, as AAoU be discussed later. 

Another point which attracts notice is that the injuries occurred in a 
certain number of cases of .spontaneous delivery. For some of these 
there Avas a sufficient explanation; in 37 per cent the fetus AA^as premature 
and other factors AA^ere precipitate labor, the use of pituitrin and a 
former extensive perineal plastic operation. NcA-ertheless there remain 
a fcAv cases in AAdiich labor Avas apparently in aU respects normal. "We 
should not alloAv these feAv to perturb us too much ; they are rare, and it 
may be AAoser to accept them as a natural hazard of labor, especially a 
first labor, rather than attempt to preA'ent them by a wide use of the 
“prophylactic forceps operation.” 

There Avere 47 eases of breech labor and tentorial tears Avere found 
in no less than 75 per cent. When the breech eases are divided into the 
three classes of normal breech labor (i.e., cases Avith no complication 
other than those natural to breech labor — extended arms and legs), 
complicated breech labor (e.g., with contracted pehds, placenta previa), 
and breech by version, Ave see that tears Avere found in 88 per cent of 



10 


a:merican journal op obstetrics and gynecology 


the cases of normal Imeech labor and 71 per cent of tlie fetuses delivered 
b}’’ version and extraction. Five of tlie noi'mal breecli babies were pre- 
mature. These tindings are common knowledge to us, but they are by 
no means yet common knowledge to the general body of doctors attending 
women in childlhrth. They were not widelj’' knomi even among obstetric 
experts twenty years ago, and I shall not forget the great joy that 
the almost constant discovery of these injuries gave me, for I felt 
that the mortality from breech labor could be reduced remarkably. 
The traditional teaching was that the great danger came when the 
child was so far born that the cord was compressed, and that the rest 
of the delivery must be hastened in order to save death from asphyxia. 
In consequence, it was the custom to hasten the delivery of the head and 
get it out within a few seconds of the birth of the trunlc. The head was 
thereby subjected to a rapid compression in the suboecipitof rental 
diameters, by being dragged forciblj' through a vaginal orifice and past a 
perineum whicli were unprepared for its passage. We Imow now that 
far more breech babies are killed by head compression than bj^ cord com- 
pression, and practice lias been modified accordingly. 

We may generalize as foUows: Dangerous cranial stress and the 
resulting injuiy ai’e especially liable to occur in (1) breech labor, (2) 
forceps delivery, (3) premature labor, (4) too rapid delivery (i.e., 
precipitate labor, use of oxytocic drugs), (5) states in wliich the cerebral 
vessels are congested, i.e., impending or early fetal asphyxia, clinically 
called “fetal distress.” 


PROPHYL.VXIS 

I begin by telling my students that they cannot expect to become good 
obstetricians unless thej^ perform or assist in performing autopsies on 
cases of stillbirth or neonatal death; for that is the only way to learn 
how fragile the fetal tissues are, and how easily injuries, especially intra- 
cranial injuries, occur. I then utter the platitude that a large proportion 
of injuries are aA'oiclable by good and sound obstetric practice, and 
the moral by showing Table III. 

Table III. Correlation of JfATERNAL, Fktal, akd Neonatal Mortality Rates in 

England and Wales, 1930-1934 


AREA 

IIATERNAL 

deaths 
PER 1,000 
LIVE 
BIRTHS 

STILL- 
BIRTHS 
PER 1,000 
TOTAL 
BIRTHS 

INFANT 

UNDER 
] DAY 

DEATHS PE 

LIVE BIRTHS 

UNDER 

1 WEEK 

R 1,000 

UNDER 

4 WEEKS 

England and Wales 

4.4 

41 

13 

22 

32 

Countv of London 

n <1 

t>.«> 

oo 

Ow 

10 

18 

25 

Buckingliamsliire 

4.0 

31 

10 

39 

20 

We.st Ilain 

2.0 

f}n 

o<> 

0 

18 

25 

Wales 

0.1 

.'lO 

12 

20 

37 

Halifax 

8.0 


12 

20 

42 

Oldham 

7.5 


13 


42 

Glamorganshire 

0.3 

58 

Jo 


41 

Jlerthyr Tidfil 

5.S 

09 

11 


40 
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111 'Great Britain there are certain areas (towns, counties, boroughs, 
etc.) known as “black areas” because of their higli maternal mortality 
rate. Recently an investigation (Oxley, Phillips and Young) into the 
maternal deaths during the years 1929 to 1931 in one of these areas was 
published, an industrial town with a maternal mortality rate of 10 per 
1,000. All circumstances were passed under review : social conditions, 
doctors, midwives, hospitals, and it came out clearly that the high death 
rate was due to too frequent intervention in the course of labor by the 
doctors. In Table III is shomi the correlation of maternal fetal and 
neonatal mortality rates in certain areas (some “black” and some 
“white,” for contrast) inTlngland and Wales for the years 1930 to 1934. 
It is clear that a low maternal rate goes with a low stillbirth and neonatal 
rate, and vice versa. The inference is clear. That which caused the 
maternal deaths caused also the fetal and infant deaths, namely, too 
frequent intervention in the course of labor. 

Coming now to specific points in prophylaxis, certain things stand 
out for consideration, bearing in mind that although the determining- 
factor. in injury is a mechanical one the two great contributory factors 
are prematurity and asphj^xia. 

In the use of the forceps there are some elementary considerations to 
be disposed of. Can the force exerted by the forceps ever be made to act 
as favorably on the head as the natural forces ? To approach this ideal 
as closely as possible certain principles must be observed: (1) The de- 
livery of the head must be made slowly and gradually. Most operators, 
even experts, extract far too quickly. (2) The tractions must be inter- 
mittent and of short duration in order to avoid continuous compression 
and to allow the intracranial vascular system to return to a condition of 
rest. (3)' To ensure that as small an object as possible is presented to 
the maternal passages, by correcting as far as possible faulty attitude 
and position of the head (i.e., manual rotation of an occipitoposterior 
position). (4) The varying curve and direction of the birth canal must 
be followed. A common fault is to begin extending the head before tlic 
occiput has cleared the pubic arch. (5) It is generally advisable to 
reduce the resistance by episiotomy or by “ironing out” the vagina and 
orifice. (6) The forceps must be applied accuratel.y to the sides of tlie 
head, for if they are applied in the occipitofrontal range of diameters 
they -will exert compression in a direction it is particularly important 
to avoid. 

These principles are naturally followed by experts, and in their hands 
it may truthfully be said that the low operation is virtually without 
risk. But only a fraction of forceps operations is performed by experts, 
and the question arises as to whether the types of instrument could not 
be improved to render them safer in the hands of practitioners who are 
not specialists. The ordinary long curved forceps and the axis traction 
forceps were designed to aid delivery of the head obstructed in tlie 
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midpelvis or liiglier. The necessity for the performance of tliis operation 
seldom arises in tliese days of prenatal care. Yet in ihc medical sclioois 
students are langht the use of a heavy and powerful instrument tliat 
can be applied to the nndescended liead or when the os is not fully 
dilated. (We are all familiar with the tragedy of the “failed forceps.”) 
Is this wise? Would not an immense amount of injury be avoided if 
students were tauglit the use of an instrument that could be used only 
when tlie liead is low in tlie pelvis? Such an instrument has been de- 
signed by Wrigley and has much to recommend it. It is the Simpson 
short straight forceps to wliieli the usual pelvic curve lias been added to 
the blades. It is very lightiy made (being only about one-fourth the 
weight of the ordinaiy long curved forceps), and its construction is 
such that it is impossible to exert a tremendous pull, so that the risk 
of head injuries should he greatlj'- lessened. 

An important problem eoncerns the delivery by forceps of the fetus 
with threatened or early asphyxia, as diagnosed by alterations in the 
rhythm of the heartbeat, usuallj'’ slowing. We now Imow that “traumat- 
ic cerebral asphyxia,” often followed by generalized asph^^xia, is not 
uncommon. The effect of applying forceps to a head already trauma- 
tized may be to increase the trauma and kill the child instead of saving 
it. I still follow the traditional practice of delivery with forceps if 
the head is low and the os full, in cases of fetal distress; but the point 
has now become a controversial one. 

The prevention of injury in breech labor has already been referred to. 
As for the so-called “prophylactic forceps” operation, I am not im- 
pressed by the arguments of those who advocate it (J. R. Goodall, and 
DeLee), possibly because of a traditionally conservative training, but 
largely because of what I have learned at first baud about intracranial 
injury. The deep episiotomy is a disadvantage to a childbearing woman, 
in that it prevents her from losing the disadvantageous state of nulli- 
parity as far as her pelvic floor and perineum are concerned. As regards 
induction of premature labor, so far as the child is concerned it should 
be restricted to cases of real necessity, and they are very few. F. 
Browne has proved that cerebral hemorrhage is sixteen times more fre- 
quent in premature than in mature babies; and there is, besides, a con- 
siderable neonatal morbidity and mortality. 
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8 Queen Anne Street 

DISCUSSION 

DE. HUGO EHEENFEST, St. Louis, Mo. — That the fetal head in the course of 
labor can sustain more or less marked tranmatic injuries has been known for a very 
long time. Some of those present may recall the amusing discussion of possible 
damaging effect of labor on the child’s head, presented about 175 years ago, by 
Laurence Sterne in his delightful Life and Ofinions of Tristram Shandy. There he 
describes how by the tremendous expulsive force of the laboring uterus the lax and 
pliable head is compressed and molded into “the shape of an oblong, conical piece 
of dough.” 'Wliimsieally Tristram’s father exclaims: “Good God I what havoc 
and destruction must this make in the infinitely fine and tender texture of the 
cerebellum.” “No wonder the intellectual web is .so rent and tattered as we see it.” 

Just about a hundred j'ears ago, Cruveilhier presented in his pathologic-anatomic 
atlas some excellent illustrations of intracephalic hemorrhages observed in newborn 
infants. Accurate information in regard to tlie anatomic nature of such damage 
began to accumulate with the introduction, by Beneke in 1919, of a new method 
of opening the infant’s skull at autops}'. In this manner was revealed the im- 
portant fact that most often the intracranial hemorrhages are the result of an in- 
jury to the dura and especially of the tentorium. This brief historical survey 
must be concluded with the statement that we owe to the studies of Professor 
Holland the present clear insight into the mechanical factors which cause certain 
dura folds to tear. 

In contrast to all other mammals, in whom the skull of the newborn is a solid 
capsule and intracranial injuries are unknown, the cranium of the human fetus 
consists of loosely connected flat bones. This permits the required changes in 
configuration of the head during the second stage of labor, and thus its adaptation 
to the varying spatial conditions at the various levels of the bony pelvic canal. 
Molding does not result in any reduction of the volume of the skull but solely in 
alterations of its shape, the shortening of diameters by compression in one direc- 
tion being accompanied by a corresponding lengthening of diameters in a per- 
pendicular direction. It is the function of the dura folds to prevent excessive 
lengthening in certain directions, and therefore excessive compression in another 
direction. Dr. Holland has taught us to understand these strains and stresses develop- 
ing within the cranium. 

The intimate relation of intracranial damage to difficult or unskillful forceps 
extraction or to quick expulsion of the head as the result of an overdose of pituitrin 
is generally recognized. This fact by itself cannot, however, be used as an 
argument against any effort to shorten or ligliten the discomforts of the parturient 
woman by operative interference. Tlie continued, forcible pounding of a fully 
compressed head in the pehuc outlet against a rigid pelvic floor certainly implies 
greater danger to the fetus than an episiotomy followed by the gentle lifting out 
of tills head ivith a forceps. 

Strains of a different sort arise during the passage of the aftercoming head in 
a breech labor. It is surprising that obstetricians, even many who write textbooks, 
still fail to appreciate that fetal death in breech labor is only rarely due to asphj-xia- 
tion, as formerly thought, but as a rule to intracranial damage, most often as the 
result of undue haste apjilied for the purpo.se of avoiding the presumably dangerous 
asphj'xiation. The timely and correct extraction of the head bi* means of Piper’s 
forceps undeniably affords to the aftercoming head great protection against injury. 
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However, tlie best prophylactic measure against damage to the aftercoming liead 
is an external version gently done about six weeks before term without the use 
of any anesthetic. 

It seems to me a significant fact that statistical records, first supplied by German 
clinics, ascribing about one-fourth of all fetal loss during labor to fatal intra- 
cranial injuries, have been consistently confirmed by reports later coming from all 
parts of the world. There undeniably are marked differences in the rates of 
operative deliveries in Great Britain, France, Japan, Brazil, Holland, and the 
United States, but everyndiere careful autopsies in large series made on all new- 
born infants, stillborn or dying within the first forty-eight hours, uniformly show 
a 25 per cent mortality due to intracranial damage. In our fetal mortality statistics 
the incidence of birth injuries as tlie certified cause of death is gradually increasing 
but still remains far below the figure of 25 per cent where it should actually be. 
Physicians have become better acquainted mth this important cause of fetal 
loss and are iDccoming less afraid to enter this diagnosis on the death certificate. 

It is true that for our country the rates both of birth injury deaths and operative 
deliveries are increasing, but this does not necessarily prove an immediate connection 
between these two facts. In my opinion these two rates have increased as the result 



of the remarkable increase in hospital deliveries, incidentally leading to more 
autopsies and more correct diagnoses of the cause of death. In the year 1935 a 
little over 13,000 babies wore l)orn in the citj" of St. Louis and over 10,000 of them, 
about 79 per cent, in hospitals. This seemed to me a strikingly high percentage, 
but I have just heard from Dr. Williams that also in Philadelphia the percentage 
of hospital deliveiies amounts to SO per cent of the total. 

DP. PHILIP F. WILLTAjMS, PiiinADEunniA, Pa. — T he first slide shows the 
frequency of birth injury in the stillbirths in the seven states and two cities which 
make up the stillbirth registration area of the United State.s. In 1933 the total 
stillbirths in that area were 17,000, of which about 22 per cent were caused by the 
type of birth injuries which Dr. Ehrenfest mentioned. I think we can consider 
that the dystocia group and probably a great many of the malpresentation group 
undoubtedly represent intracranial injury. We see therefore that a very large 
proportion of the deaths from birth injuries arc occasioned by intracranial injuries. 

'J'lio death rate among women who gave birth to stillborn babies is from four to 
eight times as great as in those giving birth to live babie.s. 

From these graphs it will be .*^000 that the death nite from birth injury has in- 
creased in the city of Philadelphia in the la.st decade and a half, slowly but surely. 
Whether this is due .simply to the better recognition of birth injury deaths is hard 
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to say. Of course, Table I includes asphyxia and other causes of death, but a large 
proportion of these deaths must undoubtedly be due to birth injury. 

Chart 2 shows the death of infants under one month from 1920-1934 in 
Philadelphia. The hospitalization of maternity cases has increased during tliis 
period from IS per cent in 1920 to SO per cent in 1934. Of course, we know that 
there are more obstetric operations performed in hospitals than upon patients treated 
at home. IVliether that makes any difference we cannot say. The high peak was 
reached in 1932 when one out of every five children djdng under one month died of 
birth injuries. We hope the recession at the present time will continue. 

We know that in manj’’ of these intracranial lesion deaths the tear is of slight 
degree and the amount of hemorrhage is minimal. I would like to ask Dr. Holland 
to explain a little further the actual causation of death where at autopsy we find 
so little actual injury in that tj-pe of lesion. 

We all know that the injury Dr. Holland described is not the only type of lesion 
that causes death. Any fetus that dies at birth necessitates an examination of the 
entire cerebrospinal system. A large proportion of birth injury deaths are occa- 



Chart 2. 

sioned by the depression of the occipital bone with resulting pressure on the cere- 
bellum. Tliere have also been found large numbers of dislocations of the spinal 
column where intracranial injuries were also present. I would like to ask Dr. Holland 
to explain what part the change in the intracranial pressure plays in these cases. 


Table I. Number of Stillbirths Due to Birth Injuries in Area for Which 
Stillbirths Are Tabulated bv Cause by the U. S. Bureau of the Census, 1933 


cause of stillbirth 

NUMBER 

PER CENT 
DISTRIBUTION 

Total stillbirths 



Due to birth injuries 



Antepartum hemorrhage and hemorrhage of uterus 



Placenta previa 

443 


Prolapse and compression of cord 

1,568 


Malpresentations 

718 



Difficult labor 

1,495 


Asphj-xia of child (cause not stated) 

S2S 



.•All other and not specified or unknoivn 

12,110 











16 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

^Vlien we come to the discussion of prevention of birth injury deaths, we can sum 
up that the two most important points in prevention are wider application of the 
known principles of antenatal study of our patients and a more thorough considera- 
tion of tlie selection and technic of necessary operations. 

DE-. EDWAED A. SCHUMANN, Philadelphia, Pa. — ^Dr. Holland’s little antelope 
was not only born without a forebrain and with closed fontanels, but was also born 
with face presentation. I preface my remarks thus because my experience has con- 
vinced me that in great measure the intracranial damage of the fetus occurs during 
the passage of the broadest diameters of the head through the inlet. That is where 
molding is at its maximum. That is when the tentorium and the falx are exposed 
to the most continnous and severe strains and stresses, and this is the location in 
which the severe lacerations occur. 

It is perfectly true that continuous pressure during the second stage of labor 
while the head is in the birth canal may lead to asphjrxia and to some degree of 
brain injury, j'et experience with cesarean section in eases of dystocia convinces 
one of the fact that the major injuries take place in the pehde brim. This of course 
takes no account of outlet compression, wherein great injury may result. 

The figures of Sharp of New York, in which he obtained the bloody cerebral spinal 
fluid from lumbar punctures in 10 per cent of children following all types of delivery 
and including cesarean section cases consecutively, proves conclusively, to my mind, 
that it is not the ordinary type of forceps delivery which injures the child but the 
extreme molding and compression, which occur at the inlet. 

DR. GEORGE W. KOSMAK, New York, N. Y.— Dr. Holland has opened up a 
very wide field for discussion of a problem which is agitating many people at the 
praseut time. He has referred specifically, however, as one of the main causes of 
fetal death, to dystocia, from malformations of the pelvis and ill-adaptation of the 
fetal head, and to an increased number of forceps deliveries. I think there is another 
factor which must be considered when we take up the subject of neonatal deaths, 
namely, the anesthetics and the analgesics so widely used today. Of course, the 
propaganda for painless labor has reached all classes and both wives and husbands 
come to the obstetrician with a demand that they desire a labor which shall cause as 
little pain as possible. Is it not to be considered that we have gone a bit too far in 
our promi.ses to produce painless labor by the use of anesthetics and analgesics? 
Admitting, as we must, that it is neces.'iary in some cases, analgesia in a large 
majority increases the length of labor and frequently interferes with the natural 
expulsive forces, necessitating instrumental interference in a great many instances. 
The use of nitrous oxide so commonly employed in the final stage, may delay delivery 
in many instances and produce a degree of asphj'xia in babies which is not generally 
recognized. Dr. Eastman in his recent studies has brought out some of these facts. 
The .same thing applies to the use of flie barbiturates and the pharmacologists arc 
now telling us that they may bo transmitted to the fetus, passing through the 
placenta, and they have actually been found in the fetus and the amniotic fluid. 
Now, such delays in the natural proces.res of labor and such cfTccts of anesthetics on 
the fetus must bear, it seems to me, a considerable share of the blame for these 
neonatal deaths. 

The u-re of the prophylactic forceps does not seem to me to cause as much 
damage, especially in the terminal stage when the woman is unable to push that head 
over the perineum, as the ti.'-e of the drugs that interfere with f<!tal respiration. 

I iK-lieve that we must not only regard instrumental delivmies as a factor in the 
production of these fetid deatlis, imf must jdso consider the vjirious tinestlietics and 
analgesics. A genenttion ago. Imfore we knew much about the Icirbit urates, before 
we knew much about gas-oxygen anesthesia, we uw'd chloroform by the drop method, 
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and I often feel that for the instruction of medical students and of the general 
practitioner in obstetric procedures, it might be well if, instead of stressing the 
employment of these other measures, we went back perhaps to the inhalation 
anesthetics. Their administration can be regulated and it seems to me that they cause 
less damage so far as the prevention of asphyxia neonatorum is concerned. 

DE'. PAUL TITUS, Pittsburgh, Pa. — ^Dr. Ehrenfest might have continued liis 
quotation from Tristram Shandy somewhat further, thus emphasizing that this prob- 
lem of whether “to forcep or not to forcep” is already several centuries old. 

You will recall that ivlien Dr. Slop was called because Mrs. Shandy had fallen 
into labor, he left home in such a hurry that he forgot to take with him lus in- 
struments. These were his tire-tete, liis crochet, his squirt, and his new invented 
forceps, which were left hanging, in a green baize bag, on his bedpost. Consequently 
when the omission was discovered, Obadiah, the man-of -all-work, was dispatched post- 
haste on horseback- to fetch them. 

Obadiah, fearing to lose the instruments while galloping back, tied the strings 
of the bag into a double hard knot. Wlien he arrived. Dr. Slop had so much diffi- 
culty in getting the knots untied that there was considerable doubt whether he 
would be able to get at his forceps before Mrs. Shandy should deliver herself 
spontaneously. 

DR. JAMES R. GOODALL, Montreal, Canada. — I regi-et to have to disagree with 
Dr. Schumann, when he states that injuries of the baby's head occur at the pelvic 
inlet. It is well known that birth injuries occur in a large number of cases where 
there is absolutely no disproportion, and they also occur most frequently in primip- 
aras. Therefore, they cannot be due to any disproportion between mother and 
child, but arc the results of dystocia of the soft parts. 

Birth injuries occur in the first and second stages of labor, but in the first stage, 
only when the labor is dr}'. Tlie majority of cases occur in the second stage, and 
arc due to asplu-xia, which is of two t}'pes, the acute and cumulative. The acute 
is the result of prolonged spasm of the uterus, while the cumulative is due to the 
child carrying over a percentage of anoxemia after each pain, when the uterine pains 
are unduly long and the intervals too short to permit complete aeration. 

There is nothing more productive of brain hemorrhage than high grades of 
anoxemia. Much of the damage it has done to the baby's head has been attributed 
to the use of forceps. The use of forceps is unduly delayed in the majority of 
these cases, and the damage to the baby's head has already occurred before they 
are appRed. The injury is, nevertheless, attributed to the pressure of the forceps, 
although it has been proved recently, by my own writings, and those of others, that 
the frequent use of prophylactic forceps has reduced the incidence of brain injuries 
over 50 per cent. 

A very easy test to determine whether the baby is suffering from brain hemorrhage 
as a result of dystocia or the fetal heart distress is merely due to a-splu-xia is found 
in the use of chloroform. If one administers chloroform under these circumstances, 
one finds the fetal heart rate returns to normal very quickly, if there is only asphyxia, 
but if brain hemorrhage has occurred, the return of the fetal heart to normal does 
not take place. This te.st seldom fails to give one accurate information concerning 
the child’s cerebr.al state. , 

DR. FRED L. .tVDAIE, Chicago, III. — Dr. Holland emphasized the relative im- 
maturity of the term “fetus." I would like to stress that point, carr}'ing it back 
a little farther in gestation, stressing the idea that the premature fetus is much 
more susceptible to these injuries than the fetus at term. There are a certain 
number of patients with chronic disease in whom it may be necessarv' to terminate 
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tlie pregnancy and to perform an opci’ation for sterilization. In these cases 
cesarean section may afford a much better prognosis for the infant, especially if 
premature. 

I am in agreement with Dr. Goodall that while intracranial injuries may occur 
from injurj' at the inlet, the most frequent cause of intracranial injurj’- is after the 
head has passed the inlet. It is not onlj’- the degree of compression of the head, 
but the duration of that compression which is an important factor. 

Many of these intracranial injuries either occur or are aggravated by delivery 
through the outlet. I would like to stress again the importance of depression of 
the occipital bone in association with deliveries through the outlet, and also to 
mention the likelihood of the Eitgen maneuver mth forcible pressure against the 
pubic arch being a possible cause of intracranial injury. 

DE. HOLLAND (closing). — I do not think that the death rate from birth in- 
juries is increasing. AVliat is increasing is correct certification, and the very fact that 
in cities like Philadelphia SO per cent of the babies are born in hospitals surely 
will favor correct certification. 

Dr. Williams asks a verj' important question, namely how to account for death 
in cases where there is scarcely any cerebrospinal hemorrhage or any injury. It is 
due to what I call traumatic cerebral asphj-xia. If the head is subjected to sufficient 
pressure and to sufficiently prolonged pressure, the intracranial tension will so 
rise that the cerebral sinuses and veins are obstructed with the result that the brain 
and medullary structures become asphyxiated. When the brain and medullary 
centers become asphjwiated, the respiratory center is stimulated. If the fetus 
makes respiratory efforts, the intrathoracic pressure becomes negative and there is a 
pouring of blood into the thorax. There will then arise venous obstruction of the 
heart and the accompanying rise in intravenous pressure will give rise to those 
petechiac which I showed you on the screen. Of the cases to which Dr. Williams 
referred nearl.y all show very intense development of petechiac. If the asphyxia 
continues, the center becomes paralyzed and the baby dies in utero. That, I 
think, is the explanation of the deaths in these cases of trauma wdiich do not 
show gross injury, but what I call traumatic cerebral asphyxia. 

I may also repeat what Dr. Goodall said. I think the pelvic reserve is immense, 
as the radiogram or a tj’pical examination shows. Purthermore nearly all of the 
head has gone a long way past the brim before labor starts, and I do not thinlc there 
is damage to the head as it is going through the brim unless there is pelvic dispro- 
portion. 

I agree with Dr. Kosmak about analgesics, but we have got to give them, for 
if we do not nobody will come near us. I think barbiturates arc very dangerous in- 
deed, and believe they kill mothers and also babies. 


Seguy, L: Etiological and Clinical Study of Sterility, Ecv. franc, gynec. 
d'obstet. 31: 280, 3930. 

The proldem of sterility lias become loo complex. To achieve success in its solu- 
tion it is essential for the biologist, chemist, pathologist, and physiologist to work 
together with the g>mocologisf. Also the urologist must cooperate because it is 
illogical to dissociate male sterility from female .sterility. Biochemists interested in 
research on hormones should prove e.specially helpful in the study of sterility. 

J. P. Gfirr-xiiriJi. 



INCONTINENCE OP UEINE IN THE FEMALE^' 

SO-SEE PUNCTIONAI. OBSERVATIONS OF THE UrETHRA 

Illustrated by Eoentgenograims 

"WiLLTAisE T. Kennedy, B.A., M.A. (Hon.), M.B., L.M.C.C., P.A.C.S., 

New York, N. Y. 

(From the Clinic of the Woinan’s Hospital) 

T his paper is an nnpre.indieed endeavor to evaluate the loss of 
urethral function that women sutler who are afflicted Avith incon- 
tinence of urine, and to develop a method whereby I might improA^e my 
disheartening results Avhile trying to alleviate this disturbance. No con- 
genital defects, no A’-esicoArnginal fistulas, no absence or loss of the ure- 
thra, no case with a knoAvn impaired neiwe supplj’-, and no opera- 
tive procedures are included. The paper is a study of the function of 
the urethra in cases AAdiere the nervous control of the urethral sphincter 
is considered to be functioning normally. The urethra Avith normal 
function, before labor or operation upon the anterior A^aginal wall, which 
to haA'-e lost some of its control following labor or operation, seems to 
me has suffered injury to the muscle or supporting structures of the 
sphincter mechanism and lias preserved its nervous control unimpaired. 
On this assumption the study Avas begun. 

Incontinence of urine in the female, if present to such a degree that 
any form of exertion makes the patient Avet her clothes, drives her to 
giA^e up routine social duties. She seeks a hospital AA^here she pins her 
hope on getting relief, is operated upon and leaA^es, in many instances, 
Avith little or no improvement OA^er her preAuous state and is sometimes 
Avorse. Prom this time on she remains at home, belieAung that any fur- 
ther attempt to relieve her Avill be of no value. If she likes to go about 
and does not Avish to be an invalid, she justifiably makes this fact ImoAAm 
in the hospital and I admire her persistence. If she submits to further 
operation and fails in a second attempt, she Avill give up, and Ave do not 
get further opportunity to help her. Being continually wet she is bur- 
dened Avith a condition more distressing than rectal incontinence Avhere, 
in many instances, the escape of feces is only intermittent. 

Reports of results and failures are taken from three papers. H. A. Kelly and 
William AI. Dumm,i reported on 20 cases of incontinence -with success in IG, or 
SO per cent, and complete failure in 4, or 25 per cent. B. P. Watson, 2 reporting 
on 105 cases followed after operation, had complete success in 65.7 per cent 
(2 out of 3), had 21.9 per cent Avhcre the control was better than before 
operation, and 12.4 per cent (1 out of S) with no improvement. H. Dawson Furniss^ 
reports his re.sults in 21 case.«, S being minor in character, 9 liaving marked incon- 
tinence, and 4 having complete incontinence. In his follow-up 4 of these patients 

•Read at a meeting' of the New York Obstetrical Society, March 10, 193G. 
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were not heard from. Of the 17 cases, 6 were mild, all of which were successes; 
of 7 who had marked incontinence, 5 were successes, 1 was a partial success, and 
1 was a failure; of the 4 with complete incontinence, 2 were successes, 1 was mod- 
erately benefited, and 1 was a failure. In the 17 cases, 1.3 were complete successes 
or 7G.5 per cent, while there were 2 failures or 12.9 per cent. 

Marion Douglass, in a recent study, states: “the mmtomy of the vesical neck 
is insufficiently understood. The vesical neck is produced by thickening of the 
musculature and submucosa which forms the layer about the orifice which functions 
as a sphincter, i.e., the sphincter vesicae internus. In addition, but in the female 
essentially, continuous with the structure of the vesical neck there is an external 
sphincter which is essentiallj’ voluntary in function.” Victor Bonneys feels that 
while there is a sphincter it is only one factor in the sphincter mechanism and 
probably the least important, and there is probably still a good deal of ignorance 
on the subject. 

The nervous meehanisin cannot be overlooked. The bladder has three 
.such mechanisms: (1) Intrinsic within the bladder musculature, the 
Aveakest of the nervous controls ; (2) the lower spinal cord reflex, having 
perhaps the strongest control; (3) A'oluntaiy control, acting from the 
cerebrum through the abdominal muscles. In the urethra the external 
spliineter is smooth muscle Avith motor and inhibitory impulses passing 
betAveen it and the hypogastric ganglion. Afferent motor impulses pass 
from the posterior urethra through the pudic nerve to the anterior pri- 
mary division of the sacral nerves and back to the external sphincter. 
The internal sphincter is smooth muscle and is under the control of the 
hypoga.stric ganglion Aidth motor and inhibitory impulses passing be- 
tAveen them. Whether there is any A-oluntary control surrounding the 
urethra and AA'hether there is more sphincter control than at present 
aclinoAAdedged is a question I haA-e asked myself. Wherein does the sup- 
porting structure play a part? 

Victor Bonneys .speaks of observing a layer of tissue with fibers running trans- 
versely below the urethra and probably some fibers surrounding the urethra, some 
of these fibers being muscle. He found the bladder attached to tlic back of the 
pubis by thin fibers. Edward Martin,<5 in liis atlas, Bcr TIaftapparaf, Plate IA’',>'> 
illustrales the attachment of the bladder to the posterior symphysis. Fibers begin 
in the middle umbilical ligament, spread out over the anterior wall of the bladder 
longitudinally and come together, separate portions attaching themselves to the 
posterior of the symphysis forming the jnibovesical ligament. B. P. Watson found 
that out of about every three patients having incontinence, two had cystocelc as a 
complication. He states further that “in all patients presenting thi.s symptom 
there is a marked sagging away of the bladder from its proper situation behind 
the ])ubis; A’cry often it is a marked sagging of the whole of the anterior A-aginal 
w.all and bladder in the form of a cystocele. In many, however, the cystocelc may 
not be pronounced, or may be absent. In some cases of complete procidentia where 
both vaginal walls are completely everted, control may be perfect; in such it will be 
found that the neck of the bladder remains braced up in its normal situation. The 
sagging of the neck of the bladder away from the back and under aspect of the 
symjihvsis is very easily demonstrated by introducing a catheter or sound into the 
bladder. On exerting .a little pre.ssure the lower end of the anterior vaginal wall 
can be made to bulge at the vaginal orifice and a small stream of urine will often 
esc.ape alongside the instrument. I believe that if is this sagging of the neck of 
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the bladder with its surrounding sphincter away from its normal attaclimeut, rather 
than damage to the sphincter itself, which is the cause of incontinence. The sphincter 
has lost its point d’appui, and so fails to act efficiently.” His operation con- 
sists in a very careful and thorough dissection and suturing to restore these sup- 
ports. Victor Bonney does a similar procedure and believes that failure results 
because the attachment of the pubocei-vical ligament has become loosened beyond 
where it can be repaired from below. 

Realizing that the best follow-up published shows a failure of one in 
eight, and Imowing that my oyti were very much inferior, I felt that we 
should not send our failures away but should make a study of their condi- 
tion. They really need our help and if we are able to relieve them then 
the easier ones should give no trouble. Consequently, at the Woman ^s 
Hospital, I began to study patients who presented themselves for the first 
time, patients who became incontinent following operation for cystoeele 
who previously were continent and patients who had failed to get relief 
after one or more operations. Roentgenograms of the bladder are not 
new. Charles C. Norris a number of years ago showed the funnel shape 
of the bladder opening into the urethra. 

METHOD OF OBTAINING ROENTGENOGRAiMS 

In the begimiing a simple rubber sac was comiected to a manometer 
in which the roentgen opaque fluid was a solution of sodium iodide. 
Pressures could be measured at the time pictures were made. The con- 
tour of the urethra could be outlined but little stretching of the sphinc- 
ter muscles of the urethra could be obtained because of the extreme 
elasticity of the sac wall. 

A new apparatus was designed (Fig. 1). A metal tube C G cm. long was 
taken and a rigid arm was attached at one end. Rotating about it was a guard G, 
wliich, when in contact with C, could be kept close to the external meatus of the 
uretlrra. The guard G was so placed that the tube C could extend 1 cm. into the 
urethra. The sac S was a two-layer membrane — the outer fishskin, the inner very 
thin rubber — was about 2.5 cm. in diameter when fully dilated and was firmly 
attached to C at the point where the guard G came in contact with it. The length 
of the sac S was about 5.5 cm. Connected to the other end of C was a rubber 
tube leading to the manometer M. The manometer, connecting tube and sac were 
fdled with a 25 per cent solution of sodium iodide and the level of the surface of 
the solution in M above the level of the urethra measures the pressure in the sac. 
Strongin suggested that pictures of the bladder should be taken at the same time, 
consequently 200 c.c. of a 3 per cent solution of sodium iodide was put in the 
bladder before the sac was put into the urethra. To insure a imiform manometer 
pressure in that portion of the sac in the bladder, a section of a ureteral catheter A, 
with a metal collar K at one end and a cork B for the other was made and this 
ran from one end to the other as illustrated in Fig. 2. 

The steps in making a picture are as follows: 

1. Prepare the patient similarlj' as for a cystoscopic examination. Introduce a 
catheter to allow all urine to run out of the bladder, then introduce 200 c.c. of a 
.■> per cent solution of sodium iodide through the catheter into the bladder and re- 
move the catheter. Now insert A into D througli its open end F, then push D into 
C and tliis acts as an obturator to introduce the sac into the urethra sufficiently 
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far for the guard G to rest against the external orifice of the urethra. Attach 
a 20 C.C. Luer syringe containing 25 per cent sodium iodide solution to L, the end 
of D, and slowly empty the contents of the syringe into the sac while D is with- 



PiB. 2. 


drawn, leaving A within C. Attach the nianouieter fuh(! to C. Rtii.so tlie iinmoineler 
tube M to obtain tlie de.^ired j>re.«.sure in the .‘^nc. lOacIi picture olitained reveals 
.separatelv the contour of the bladder and the contour of the urethra, since the 
solution in the bladder has diiTcrent opacity from the solution in the sac. The 
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relationship of the 'bladder to the urethra can be observed and at the same 
time the pressure in the sac is always at right angles to surface^ consequently 
at right angles to the inner surface of the urethra. The pressure in the urethra 
is equal and opposite in direction to the force exerted at right angles to the 
urethral sphincter muscles as they contract to prevent the escape of urine 
from the bladder. When the pressure in the sac is varied, one can arrive at an 
estimation of the efiSciency of the sphincter control. The involuntary sphincter 
control is mainly exerted by libers about and near the internal and external thirds 
of the urethra. For arbitrary reasons in this paper the urethra has been divided 
into an inner, a middle, and an outer third; and the efficiency of the sphincter 
about each portion is estimated. Pictures were made at different pressures wlien 
a patient was relaxed (R throughout), i.e., when she made no effort to void 
and no effort to hold her urine. Pictures were also made with a constant 
pressure (1) when relaxed (E throughout), (2) when an effort to hold her urine 
was made (H throughout), and (3) when an effort to void was made (V throughout 
the paper). The following insignia appear in the illustrations: SUI sphincter internal 
urethra; SUE sphincter external urethra; MU external urethra; VUO vesicourethral 
orifice. 



A. il. c. 


Pip. 3. 

Three roentgenograms appear in Pig. 3: The first (A) is a roentgenogram of a 
normal urethra and bladder with 30 cm. of fluid pressure in the sac. The external 
pressure exerted by the urethral sphincter is in the direction of the arrows. It 
will be seen that the pressure which the sac exerts against the internal sphincter 
tends to stretch it outward from the urethral axis and the counter pressure exerted 
by the internal sphincter tends to force tliis part of the sac with fluid in it farther 
into the bladder which tends to make the remainder of the sac a cylindrical wall. 
However, the middle third of the urethra has some sphinctcric force about it greater 
than 30 cm., since the urethra is here constricted. An entirely different picture 
appears in B. Here we see the external sphincter stretched out to a considerable 
diameter, the internal sphincter less stretched and nearlj- normal, but the middle 
third still has a sphinctcric constricting force greater than 30 cm. of fluid pressure. 
In this particular instance the sphincter action about the middle third is greater 
than that about either the outer or the inner third. Here the inner also has a greater 
constricting force than the outer. 

C presents a rather distressing picture, where, under 30 cm. of water pressure 
the siihincteric force about both the inner and middle thirds of the urethra have 
been completely overcome and only the external sphincter is exerting any constrict- 
ing force. This patient has a definite incontinence. This leads one to believe 
that there is a third sphincter surrounding the middle third of the urethra, ha\'ing 
a greater constricting force than the sphincter surrounding either the inner third 
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or the outer third. The sphincter about the internal third is normally stronger 
than the sphincter about the outer third. ITurther on in this paper the author 
will present evidence to show that the inner third is protected and will function 
better when the sphincter about the middle third is strong and functions well, 
and is wtU supported. One here asks himself the question: Is this sphincter about 
the middle third smooth muscle and a continuation of the inner spliincter fibers, 
and in addition supported by a sling of voluntary muscle fibers, holding it up 
under the pubic arch by attachments to each posterior aspect, or is it composed 
of both smooth and striated fibers, the striated fibers surrounding the urethra 
and having their ends attached to the posterior aspect of the sjonphysis? Either 
arrangement would satisfy good function and any operation to restore such ana- 
tomical function should restore continence where incontinence exists. 

CASE REPORTS 

Case 1. — This patient, aged twenty-three years, complained only of sterility; had 
no dj'suria, no nocturia, but had a rctroverted uterus. The iricturcs taken of this 
patient’s urethra and bladder shown in Fig. 4 are consequently of a normal urethra 
and bladder and were made when she was relaxed, i.e., making effort neither to 
hold her urine nor to void. The pressure in the sac was varied, and pictures were 
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taken at 20 cm., 30 cm., 40 cm., 50 cm., and SO cm. It will be noted that the first 
indication of the inteimal sphincter’s dilating takes place between .30 cm. and 40 
cm. fluid pressure. The middle third of the urethra does not begin to dilate until 
a pressure between 40 cm. and 50 cm. is reached, is not nearly stretched at 50 cm., 
and still has some sphincteric control at SO cm. of pressure. 

Case 2. — This patient was in the hospital first in 103.3, and complained of in- 
continence of urine for previous eight years. She had had S full-term prcgn.ancics, 
tlie last in 1923. No repairs were done at delivery. Incontinence had become 
progressively worse. She wore a pad constantly and any walking or straining caused 
leakage. "When Ij'ing down there was little loss of urine. Wassermann was four- 
plus; urino negative; operation, dilatation and curettage, amputation of cervix, 
oiJcratiou for incontinence (Kelly stitch), operation for cystocelc, rectocclo, and 
lacerated pehde floor. Still had incontinence when .she appeared for her ninth 
pregnancy in 1934. Pelvic floor repaired at this delivery. Incontinence persisted. 
Entered the hospital in 1935 for another Kelly stitch, which was still a failure. Fig. 
5 rciirc-^ents a series of pictures taken at 0, 10, 20, 30, and 50 cm. fluid pressures 
suecessivelv. The intcrn.al sphincter appears as much dilated at 20 cm. as the normal 
did at 40 cm. prcsssire, and much more dilated at 30 crn. tlian the normal was at 
50 cm. lilost of the sphincter about the middle tiiird of the urethra has been .set 
aside at 30 cm. pressure. 
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This patient was operated upon by a new method which has given lier complete 
continence of her urine and pictures made fifty-two days after operation are shown 
in Pigs. 11 and 12. Pig. 11 shows the comparison of the sphincter function before 
and after operation at 30 cm. pressure rvhen the patient was relaxed. Pig. 12 is a 
composite picture: the dots represent the position of the bladder and urethra in a 
state of relaxation and the dashes illustrate the position of the bladder and urethra 
while the patient endeavors to void. One sees that the effort to void does not jn-ess 
down the urethra and that the sphincteric action about its middle third has been 
restored. 

Case 3. — This patient, aged forty-one years, had had three full-term pregnancies 
and was badly lacerated. A prolapse of the uterus appeared and she was operated 
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upon for the prolapse, but one yc:ir later' it recurred as did also a cystocelc. The 
incontinence was more marked. Roentgenograms were made and are shown in Fig. 
6 at pressures of 8, 10, 30, and 110 cm. successively. It is noted that the middle 
third of the sphincter of the urethra is more set aside at 10 cm. pressure than the 
normal was at SO cm., that at 30 cm. pressure the external sphincter begins to be 
pre.ssed out and at 110 cm. pre.ssure much of the external sphincter has been 
stretched. 

Case 1. — This patient, aged thirty-tliree, had Imd two full-term pregnancies, tlie 
first instrumental. Complained of something coming down, urgency and frequency, 
but no incontinence. Had metrorrhagia with frequent clots. A dilatation and 
curettage. amj)utation of the cervix and operation for cy.stocele were done. Opera- 
tion with wide dissection was done and two .'sutures (Kelly stitch) were placed below 
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the urethra. Fig.- 7 shows three composite pictures of lateral views. The upper shows 
how much more urethral sphincter is pressed aside at 25 cm. than at 10 cm. The 
middle shows the excursion of the urethra from a position of relaxation to one of 
\ oiding at 25 cm. pressure. Tlie lower shows that at both relaxation and voiding at 
25 cm. pressure the sac remains the same size. 



Fip. 7. 


Cask 5. — This patient, aged forty, iiad had incontinence for two yeans. She 
had a large myoma whic.h distorted the bladder and apparently j)resFcd also on the 
urethra. The operation consisted of a supnivaginal hy.stcrcctomy, separation of 
adhesions and a bilateral salpingo-oophorcctomy. One month after operation she 
.etill had some incontinence but this i.s iiiuch imjiroved. Fig. 8, the fir.«t picture, 
shov,-.« a marked stretching of the internal .sphincter and con.“iderable stretching 
of the sjihincter about the middle third %vhon she i.s relaxed. However, the sr-cond 
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pictui'e, taken while voiding, shows she can empty the sac and at the same time 
constrict both the internal sphincter and the sphincter about the middle third even 
at 50 cm. pressure. 

Case 6. This patient, aged forty-three years, had no incontinence but only fre- 
quency and urgency. She had had one full-term pregnancy. Due to difficulty of 
cathetcriztng, a stricture of the urethra was found which began 4.2 cm. from the 
external meatus. Fig. 9 illustrates a urethra which does not stretch even about the 
inner third. The width of the stricture is shown by the parallel lines. Tlie 



.Ktriclure here acts as a guard near the junction of the middle iind inner third.s, 
preventing any undue .«frain from injuring the inner third sphincter and allowing it 
to function normally. 

C.vsK 7. — This patient, aged ihirty-eight, complained of incontinence while laugh- 
ing, sneezing, and coughing. She lias had G full-term pregnancie.s and .«he wa.s torn 
at the birth of the fmst child. The operation done one year ago consisted of a 
dilatational curettage, an amimtntion of the cervix, and a reconstruction ojieration for 
incontinence, but the incontinence was worse after ojicralion. Unfortunately the 
studv on this case before oj erntion was one of the earlier cases and was of no value. 
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She lias had a complete hysterectomy and appendectomy. The bladder was separated 
from the anterior vaginal wall well down below the trigone and plicating sutures were 
placed about the inner third of the urethra and in the trigone. Pig. 10 illustrates 
the urethra at pressures 20 and 40 cm. successivelj* in the sac. Much similarity 
appears in this picture to the one where the stricture existed; the sutures apparent- 
ly constricting the inner third of the urethra. Three months after operation the pa- 
tient was continent and sj-mptom-free. This stricture seems to support and fortify 
the sphincter about the inner third, enabling it to function much more effectively. 

CONCLUSIONS 

1. The average length of the nretlii’a is between 4 cm. and 4.5 cm., arid 
there is a sphincter muscle around it throughout its whole length. 

2. Wliile there is an involuntary sphincter muscle about each of the 
inner and outer thirds of tlie urethra, tliere is an additional sphincter 
about tile middle tliird which is probably imder voluntary control. This 
control is greater than tliat of eitlier involuntary muscle. 

3. The interposition of the uterus between tlie bladder and the vaginal 
wall will not improve an incontinence, but plication of the urethra near 
the trigone will in some instances produce a mild stricture and help 
much to restore continence. 

4. There is a pressure (about 30 cm. of fluid) which, if when exerted 
it stretches the sphincter about its middle third, justifies one’s sus- 
pecting some degree of incontinence, 

5. Tlie causes of incontinence are (1) trauma of tlie inner and middle 
third sphincters of the urethra causing them to become partially fixed 
by fine bands to the posterior lateral margins of the adjacent pubic 
rami, and (2) damage in the midline to those voluntary fibers which 
pass under the middle third of the urethra and are attached to each 
ramus of the pubis, posteriorly constituting a “sling” support. 

6. It is possilile to relieve or cure incontinence by (1) breaking dovm 
the fine bands betAveen the urethra and each posterior lateral portion of 
the ramus and plicating the urethra in its midline A'aginally, to prevent 
any furl her connection with the ramus laterally and (2) bringing to- 
gether in the midline beneath the inner and middle thirds of the urethra, 
the uninjured portions of the “sling” fibers Avhich are themselves at- 
tached to the posterior of the ramus, in a lateral direction from the 
urethra. (Description of operation to appear in another article.) 

The author extend.? his acknov.’ledgment and thanks to Dr. George Gray W’’ard, 
Chief Surgeon of the AA'oinan's Hospital, for the privilege of undertaking this study ; 
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OVARIAN RUPTURE CAUSING INTRAPERITONEAL 

HEMORRHAGE'^ 

With Report of Ten Cases 

S. Leon Israel, A.B., M.D., Philadelphia, Pa. 

(From the Departments of Gynecology of the Mount Sinai Hospital and of the 
Hospital of the University of Pennsylvania) 

T he exact incidence of intraperitoneal liemorrliage resulting from 
rupture of the ovary, in tlie absence of pregnancy, is not known. 
Prior to the surveys of von Beust^ and of Novak,- medical literature 
contained less than 50 single case reports. In 192B, Brakeley and Parr^ 
I'eported 15 eases. By 1931, the total of published cases liad reached 94 
(MortonU- The larger number of single cases and series reported 
during the last hve years (Boggon and Wrigle.y,® Saekett,® Masson and 
Phillips," and Hoyt and Meigs®) indicates a growing appreciation of this 
clinical entity. More than 300 cases have been reported to date. 

The earlier reports do not distinguish with sufficient clarity between, 
follicle and corpus luteum rupture to warrant an estimate of the re- 
spective frequency of each as a cause of intraperitoneal hemoiThage. 
However, study of the more recent surveys indicates that corpus luteum 
perforation is by far the more common lesion. The preponderance of 
reported corpus luteum perforations may be explained, in part, by the 
fact that the resultant hemorrhages are greater and more productive 
of symptoms than those accompanying follicle perfoi'ations. 

ETIOLOGY 

Rupture of the graafian follicle is a normal occurrence in the ordinary 
cycle of ovarian activity. It is accompanied by little bleeding because 
the tenuously stretched point of perforation (stigma) is relatively avas- 
cular. However, modci-ate liemorrliage may occur when abnormal con- 
ditions which cause hyperemia of the thecal vessels adjacent to the 
stigma are present. Euplure of the coiqnis luteum, on the other hand, 
is an unnatural phenomenon and is generally accompanied by frank 
bleeding. The premenstrual hyperemia and capillary hemorrhage give 
rise to a corpus luteum hematoma (Teacher'’) which, if .sufficiently in- 
tense, may rupture spontaneously through the stigma, lacerate tlio ad- 
jacent thecal vessels and cause intraperitoneal hemorrhage. 

In the presence of inflammatory ovarian congestion, or during the 
period of normal corpus luteum vascularization, sudden trauma may 
be the e.xciting factor (Shaw'"). However, a history of trauma is dif- 
ficult to evaluate. (.lorptis luteum perforation has occurred following 

•Prosont'sd nt a rncotInK of tljo Ob-ctctrlc.-il Sock-tj- of PIiil.Kklplil.T.. Mny 7. ID-If- 
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an abdominal blow ( Ciiristoplier” ) , during quiet sleep (Joimston^-), 
and during coitus (Klein/’ Pajme/^ Joliiison/® and StuckerP*’). Ova- 
rian rupture has occurred during the performance of ordinaiy activities, 
such as walking, dancing, and washing clothes (Novak-). The possi- 
bility of ovarian rupture and intraperitoneal iiemorrhage following 
bimanual (pelvic) examination is known to gynecologists (Crousse,^' 
Greenhill,^® Pratt,’° and Novak^). Schumann,-® having demonstrated 
focal endarteritis in several instances of ovarian rupture, is of the 
opuiion that normal ovaries do not give rise to massive Iiemorrhage. 
Ovarian liypercmia resulting from clironic oophoritis may give rise to 
almormal ovulation (dysovulation) and hemorrhagic follicular rupture 
(HirshfekP^). The opinion of Porssner,^^ that most ovarian perfora- 
tions are unrecognized examples of ovarian pregnancy, is not generall}" 
supported. 



Fip. 1. — Pliotomicrograph of •wall of perforated corpus luteum cyst showing dense, 
fibrinous layer bet-ween cavity and lutein layer (Case 8). 

PATHOLOGY 

The amount of free blood found in the peril oneal cavity after ovarian 
rupture may vary from one-half ounce to several liters. If the origin 
of the hemorrhage is a perforated graafian follicle only serosanguineous 
fiuid may be present, but frank bleeding usually occurs when a richly 
vascularized corjms luteum ru])tures. The reaction of the jieritoneum it- 
self is that of active hyperemia, the intensity of which varies with the 
degree of hemorrhage. 

The ruptured portion of the ovary is usually adherent to the posterior 
surface of the uterus and exhibits a hemorrhagic excrescence of varying 
size. Following exiiression of the clot, the hematoma cavity presents a 
smooth, glistening interior of yellow hue. The latter is not pathog- 
nomonic of exposed lutein (corpus luteum) eell.s, and must not be em- 
ployed as the criterion of identification. The yellow color may be de- 
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rived from lutein cells, lipoid deposits, blood pigment ■\vitliin pliagocytes 
or luteinized theca interna cells ( Teacher, ® and Eobinson-^). 

Histologically, the origin of the ovarian hematoma may be a graafian 
follicle, an atretic follicle cyst, a maturing corpus luteum or a corpus 
luteum cyst. The graafian follicle is distinguislied by tlie membrana 
granulosa and the clumped, crowded cells of the theca interna. The 
atretic follicle cyst is recognized by the flattened or entirely atropliic 



Fig. 2. — Photomicrograph of -wall of perforated corpus luteum cyst sliowing marlcecl 
alteration of tlie lutein cells (Case 7). 



Fig. 3. — Photomicrogr.aph of wall of perforated, mature corpus luteum .allowing 
part of the central hematoma, i^-oll-presciwcd lutein ceils, interstitial hemorrlinge, ami 
V-shaped bands of tlieca interna (par.alutcln) cells (Case 1). 

granulosa cell.s, and the well-preserved (often luteinized) theca interna 
cells. Tlie maturing corpus luteum and the coi-piis luteum cyst are ea.si]y 
differentiated. The latter usually contains a firm, central hematoma 
which is seiiarated by a dense, fibi-inous layer (Fig. 1) from the unrecog- 
nizably altered lutein ceils (Fig. 2;. The mature corpus luteum is 
characterized by a loose, central henuitoma and a layer of large, well- 
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preserved lutein cells. The appearance of the latter is modified by tlie 
newly formed capillaries, mild hemorrhage and the penetrating bands 
of paralutein cells (Fig. 3). 

Inasmuch as dual lesions may occur, complete pathologic study should 
1)0 made of aU tissue removed during aii}^ laparotomy for ovarian rup- 
ture. Hematosalpinx (GreenhilP®), ectopic pregnancj’" (Novak®), and 
acute appendicitis (Hojd and Meigs®) have been reported in association 
with ovarian hemorrhage. One of our patients (Case 2) had an unrup- 
tured tubal pregnancy in addition to perforated corpus luteum. As 
shown by two patients of the present series (Cases 6 and 8), the excised 
appendix may show a definite inflammatory reaction of its outer layers 
(serosa and subserosa), in response to the irritation caused bj’- free blood 
in the peritoneal cavity. 

SIGNS AND SYMPTOMS 

Ovarian rupture with intraperitoneal hemorrhage may occur at any 
time during the childbearing period, but it is more often seen in young 
women. The average age of several groups of patients reported re- 
cently®’ '■ ® was no more than twenty-five years. Eight of the 10 patients 
herein reported were less than thirty years. 

A characteristic relationship exists between the time of ovarian rup- 
ture and the menstrual cycle. Follicular rupture occurs at approx- 
imately mid-interval, and corpus luteum rupture during the last half of 
the cycle. As suggested by Pratt, rupture of a graafian follicle with 
mild intraperitoneal hemorrhage may be the cause of mid-ijiterval pain 
in certain women (Mittelsclimerji). The time of coi’inis luteum rupture 
seems to be fairly constant, as illustrated by the fact that all 10 of the 
corpus luteum perforations presented below occurred during the pre- 
menstruum. This inherently functional relationship to the ovarian 
cycle is an important diagnostic feature and serves to distinguish be- 
tween follicular and corpus luteum rupture. 

The clinical manifcstatimis of ovarian perforation may be either 
sthenic or asthenic, varying with the size of the perforation and the de- 
gree of hemorrhage. The patient with asthenic symptoms may appear 
quite comfortable, despite the considerable amount of free blood within 
the peritoneal cavity. The sthenic type, on the other hand, may be 
introduced by violent pain or shock. Between both extremes, all grada- 
tions of the acute abdomen may be present. The most prominent .symp- 
tom is abdominal pain of .sudden onset and variable intensity. It is more 
often localized in the right lower abdomen because of the more fre- 
<iucnt involvomcnt of the right ovary,®* '•® although right-.sided iiain 
may occur with left ovarian rupture (Block, and cf. Cases 3 and 4). 
Nausea and vomiting are frequent accomiianiments of the abdominal 
l)ain. Shoulder pain (referred) may appear if the free blood sufficiently 
irritates the subdiaphragmatic peritoneum. Shock may modify the en- 
tire clinical i)icturo iti fulminating case.s. 
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Moderate elevation of the temperature and polymorphonuclear leuco- 
eytosis frequently occur, varying in degree with the amount of liemor- 
rhage. The erythrocyte sedimentation rate may be abnormally rapid 
because of the intraperitoneal hemorrhage. Unfortunately, tlie febrile 
reaction, the leucocytosis, and tlie sedimentation test are not sufficiently 
characteristic to lie of diagnostic significance. 

Tenderness on palpation of the iliac fossae and rigidity of the recti 
muscles may be present, more especially of the right side. Bimanual 
examination maj^ delineate the ovarian hematoma as a soft, tender ad- 
nexal tumor. Such a mass is differentiated from a tubal hematocele 
of ectopic pregnancy with great difficulty. The amount of free blood 
is rarely sufficient to cause bulging of the posterior culdesac, though it 
may occur (Case 8). 

DIAGNOSIS 

The view that preoperative diagnosis of ovarian hemorrliage is not 
possible, is no longer tenable. Many instances of correct preoperativc 
diagnosis have been recorded despite a generally “low index of sus- 
picion” (Stokes) for ovarian rupture. Evidence of the value of a 
“high index of suspicion” may be found in the creditable record of 
the staff of the Massachusetts General Hospital where 17 of 58 ovarian 
perforations were correctly diagnosed prior to operation (Hoyt and 
Meigs®). Inasmuch as there is no pathognomonic sign or symptom, the 
diagnosis of corpus luteum or follicle rupture must be based on a careful 
analysis of the history. Evaluation of the symptomatology in the light 
of its relationship either to the time of ovulation or to the premenstruuin 
is of diagnostic value. Ovarian rupture with intraperitoneal hemor- 
rhage should be suspected in any ivoman presenting an acute lower ab- 
domen, during the latter half of her menstrual cycle. The clinical pic- 
ture being that of any acute abdomen, mild or fulminating, requires dif- 
ferentiation from all major abdominal lesions. However, it most closely 
mimics acute appendicitis and ruptured tubal pregnancy. 

The erroneous diagnosis of acute aiipcndicitis is frequently proposed, 
more especially in follicular rupture. The sudden onset of abdominal 
pain, nausea, vomiting, fever, leucocytosis, and tenderness in the 
right iliac fossa characterizes both conditions. The erythrocyte sedi- 
mentation rate may be a diagno.stic aid, inasmuch as it is usualty normal 
in appendicitis (Lesser and GoldbergeU") and increased by intra- 
jieritoneal hemorrhage. The presence of a palpable adnexal tumor favoi's 
the diagnosis of ovarian rupture. It may be virtually impossible to 
distinguish between acute appendicitis and ovarian rupture preop- 
crativcly. The attempt to accomplish this, however, .should not be 
abandoned iircmnturely, because mild ovarian hemorrhage may not re- 
quire surtrical intervention. If reasonable doubt exists following an 
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exhaustive differential analysis., the diagnosis of aiipendieitis should be 
favored and a midline laparotomy performed. 

The sthenic variety of ovarian rupture is usually diagnosed as rup- 
tured ectopic (tubal) pregnancy. The presence of an adnexal tumor 
or culdesac bulging is not of differential value since it may exist in 
both conditions. Tlie history is important, inasmuch as a preceding 
menstrual irregularity commonly occurs in ectopic pregnancy. In 
fulminating eases time siiould not be spent in establisliing the exact diag- 
nosis, because laparotomy is indicated in any ease. However, if tlie 
clinical picture is mild and if a delay of from thirty -six to forty-eight 
iiours is permitted by tlie patient's condition, tlie differential diagnosis 
may be aided by the Friedman pregnancy test. Since the test is rela- 
tively unreliable (32 per cent error) in ectopic pregnancy, onlj' a 
j)osiiive reaction would lie of diagnostic significance (Goldberger, Salmon 
and Frank-®). 

PROGNOSIS 

The prognosis of ovarian rupture (nonpregnant) is good, varying 
liroportionaloly witli the degree of liemorrhage. iManj- mild eases are 
of minor gravity and pass entirely unrecognized. Isolated instances 
of death from massive ovarian liemorrhage have been reported (Novak-). 
The collective review of 77 eases by Johnson^® in 1930, included 6 
fatalities (7.S per cent). No deaths occurred in the series more recently 
reported.*^'® 

TREA'J’iMENT 

The advisability of operation depends upon the individual case. If 
ajipendicitis or ectopic pregnancy can be definitely excluded from the 
diagnosis, nonoperative treatment may be applicable in many instances 
of ovarian hemorrhage (PratF”). In order to obviate the possibility 
of erroneous diagnosis, careful observation is the sine qua non of non- 
ojierativc therapy. Thus, if there is any doubt concci-ning the existence 
of a more serious lesion (ajipendicitis or ectopic pregnancy), laparotomy 
is indicated. 

The patients exhibiting signs of marked hemorrhage require im- 
mediate ojieration. If shock is present, suiipoi-tive measures (including 
blood transfusion, intravenous infusion of glucose solution, and external 
heat ) are necessary adjuvants. The inci.sion should be lower midline or 
liaramedian. Whenever possible, the bleeding ovary should be con- 
served. The simplest procedure is to strip the hematoma cavity of its 
lining and aiqiro.ximate its walls with a fine catgut suture. Wedge- 
shaped resection of the ovary or oojihorcctomy may be required, if the 
bleeding is uncontrollable with suture.s. The treatment required by any 
concomitant pelvic pathology should he performed, if the ])aticnFs con- 
dition warrants. 
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REPORT OF CASES* 

The histories of ten patients are briefly recorded below. A summary 
of the more pertinent data appears in Table I. 

Case I.- — (Mount Sinai Hospital, No. 91489.) The first patient, B. M., aged 
twenty-five years, who had had menses of the type, 12 x 30 x 4, reported that her 
last period had begun March 20, 1935. On April 19, 1935, she was seized with 
pain in lower abdomen and rvas nauseated. Her temperature was found to be 99.3° 
F., and her leucocyte count, 11,800. Examination showed a walnut-sized, cystic 
mass to tlie right of the uterus. At laparotomy free blood was found in the peri- 
toneal cavity and a ruptured right ovarj' was adherent to the posterior uterine 
wall. An ovarian hematoma was resected and bleeding controlled by mattress 
suture. The pathologic report was hemorrhagic corpus luteum in the stage of 
vascularization (Fig. 3). 

Case 2. — (Mount Sinai Hosintal, No. 612G5.) E. B., aged thirty years, had had 
menses of the type 14 x 28 x 5, but her last period on Jan. 5, 1931, had been scanty. 
On Jan. 12, 1931, she developed pain in the right lower abdomen with nausea and 
vomiting, but the temperature was normal and the leucocyte count only 10,200. 
Examination disclosed a tender, right adnexal tumor, the size of a hen’s egg. 
Laparotomy disclosed an unruptured ectopic pregnancy in the right tubal isthmus, 
old blood in the posterior culdesac, and a firm clot protruding from the interior of 
the right ovary. Eight salpingo-oophorectomy was performed. A pathologic report 
of hemorrhagic, mature corpus luteum and tubal pregnancy was made. 

Case 3.— (Mount Sinai Hospital, No. G1032.) Y. A., aged twenty-five yenr-s, 
with former menses of the tj'pe 15 x 30 x 4, had had her last menstrual period 
on Dec. G, 1930. On Dec. 18, 1930, pain began in the right lower abdomen, 
the temperature remained normal but the leucocyte count rose to 14,050. Ex- 
amination revealed only tenderness in the right iliac fossa. At laparotomj’' the 
I)eritoneal cavity was found “filled with blood’’ and the left ovary bleeding 
actively, the latter being controlled by a running suture. 

Case 4. — (Mount Sinai Hospital, No. 49343.) M. E., aged twenty-one years, 
with menses of the type, 11 x 28 x 4, had had her last period on Sept. 1, 1928. On 
September 22, pain developed in the right lower abdomen with nausea and vomiting, 
the temperature being 5i!).2° F., and the leucocyte count 24,000. Examination showed 
only McBurney point tenderness. Laparotomy disclosed serosanguineous fluid in 
the peritoneal cavity and a perforated left ovary. Left salpingo-oophorectomy was 
performed, the pathologic report being hemorrhagic, mature corpus luteum. 

Case 5. — (Mount Sinai Hospital, No. 50032.) H. E., aged twenty-two yeans, re- 
ported menses of the type 12 x 30 x 5 and a la.st period on Oct. 29, 1928. On 
November 24, pain began in the right lower abdomen accompanied by nausea and 
vomiting. The temperature was 100° P., and the leucocyte count 8,000. Examina- 
tion sliow»!d a right adnexal mass, hen's egg in size. Laparotomy disclosed a scro- 
sanguineous fluid in the posterior cidde.«ac and a bleeding perforation of the right 
ovary. The ovarian j)orforation was closed by a single mattress suture. 

Cake G. — (Mount Sinai Hospital, No. 94GG3.) E. B. G., aged sixteen yeans, had 
had menses of the type 11 x 30 x 3 and had mcn.slruatcd last on Aug. 17, 1935. On 
t^eptomber 8, pain began in the right lower abdomen, the temperature rose to 99.4° 
F., and the lesieocyte count to 1.5,900. Examination showed only JiIcBurney point 
tcmicrncss. At laparotomy fre.'h blood was found in the posterior culdesac with 
a ruptured hcrtiatoma of the right ovary and a small, right parovarian cyst. Ap- 

v.i're conf><;t<'d frotu tlic .*;ur 7 rlcal nnO fr>-nr-coloKlo records of tlio Mount .Sinai 
of ttiC p-ist t>'n ye.-in-', .and 2 from the aynecoloKlc reconlH of tiic Hospltnl 
«if tie' f "ntv* rsity l*>-nnsylv:inl.'i of tt>e pa.st five yeanc 
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pendectoiny, excision of the parovarian cyst and ovarian resection were performed. 
The pathologic report was serosal and suhserosal inflammatory process of the ajv 
pendix (mucosa and muscle layer not involved), and mature corpus lutoum. 

C-ASE 7. — (Blount Sinai Hospital, Ho. 5010.3.) I. Y., aged twenty-two years, 
reported menses of the typo, 11 x 35-10 x 5 with lier last period on Dec. 9, 1.028. 
On January 13, pain began in the right lower abdomen witli nausea and the 
temperature was found to be 00.;!° 3'\, the leucocyte count 21,000. Examination re- 
vealed a lime-sized, riglit adnexal mass. At laparotomy several blood clots were 
found in the posterior culdesac and an oozing rupture of the right ovary. A wedge- 
shaped ovarian resection was performed. The pathologic report was simply corpus 
luteum cyst (Fig. 2). 

Case S. — (Jlount Sinai Hospit.nl, Ho. 10170.) Iv. S., aged thirty-four years, with 
mcn.‘!e.'< of the tyj)e E! x 28 >; ;!, liad Iiad her last i)eriod on May 1, ]02(i. On May 18, 
1026, .abdominal pain set in with nausea and vomiting. A temperature of 06.5° F., 
and a leucocyte count of 0,100 were noted. Shock, resllossne.<s, air hunger, a board- 
like lower abdomen and bulging of the po.sterior culdesac were present. At laim- 
rotomy the peritoneal cavity was found “filled with blood, “ the left ovary bleeding 
from a large perfonition. Left salpingo-oophorectomy and appendectomy were per- 
formed. The pathologic rcj)ort was serosal and subserosal inllammatoiy reaction of 
the appendix and tube and corpus luteum cyst (Fig. 1). 

Ga.se 0. — (Hospital of the Univer.sity of Pennsylvania, Gyn. No. 22S;i5.) P. W., 
aged twenty-seven years, with menses of the tyj)o 32 x 28 x 5, had had her last 
menstrual period on June 3.3, 30.3.3. On .July 32, j)ain began in the left lower 
.abdomen, with vomiting, but the temjiorature was normal !ind the leucocyte count 
only 11,600. Examination disclosed a small, tender loft adxenal mass. At lapa- 
rotomy, there was found free blood in the posterior culdesac and a large, bleeding 
rent in the left ovary. The hematoma was stripped out and the rent was closed 
with sutures. The pathologic report was hemorrhagic corpus luteum cy.st. 

Ca.SE 10. — (Ho.spital of the University of Pennsylvania, Gyn. No. 2.3202.) H. B., 
aged forty-three years, with menses of the type 12 x 28 x .3, had had her last period 
on October 14, 303.3. On October .30, she was seized with i)ain in the lower 
abdomen but the temperature remained normal and the leucocyte count was only 
8,000. A pelvic mass of grapefruit size, iirobably the uterus, was noted on exam- 
ination at laparotomy, A free blood was found iji the ])critoneal cavity with several 


Table I. Axai.y.sis of Te.v Patients With Intkabei’.itoneab Hemokritage Fro.m 

Corpus Luteum Eupture 


PA- 

TIENT 


RELATIONSHIP TO 
MENSES 

‘ .VCTION AVnEN 

ADMISSION 

DIAGNOSIS 

preoperatiay: 

AGE 

LENGTH OF 
CYCLE 

1 (DAYS) 

DAY OF 
P.UPTURE 

RUPTURE 
^ OCCURRED 

I.EUCOCYTE 

COUNT 

1 

25 

30 

29 

Coitus 

11,800 

Tubal abortion 

2* 

30 

28 

Menstru- 

ating 

IValking 

10,200 

Tubal abortion 

3 

25 

30 

13 

Dancing 

14,050 

Acute appendix 

4 

21 

28 

21 

Tj-ping 

24,000 

Acute appendix 

5 

22 

30 

25 

Walking 

8,000 

Acute appendix 

6 

16 

30 

22 

Playing tennis 

15,900 

Acute appendix 

7 

22 

35-40 

34 

Eating 

24,000 

Acute appendix 

8 

34 

28 

IS 

Sleeping 

9,400 

Ruptured ectopic 

9 

27 

28 

27 

Playing bridge 

11,600 

Tubal abortion 

lot 

43 

28 

IG 

Biding in auto 

8,000 

Myoma uteri 


*Unruptured tubal (isthmic) pregnancy also present. 
tMyonia uteri also present 
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myomata uteri, and a ruptured hematoma of the left ovary. Supravaginal hysterec- 
tomy and left salpingo-oophorectomy- were performed. Tlie pathologic report wa.s 
libromyomas of the uterus and hemorrhage corpus luteum cyst. 

SmUIARY 

1. The clinical and pathologic features of ovarian rupture (nongravid) 
are presented. Corpus luteum perforation is shown to he a more fre- 
quent cause of intraperitoneal hemorrhage than is follicular rupture. 

2. The characteristic relationship between the time of ovarian rupture 
and the menstrual cycle is desci’ibed. Follicular perforations occur at 
mid-interval and those of the corpus luteum during the latter half 
of the menstrual cycle. 

3. The differential diagnosis between ovarian rupture, acute ap- 
pendicitis, and ectopic pregnancy is discussed. 

4. The treatment of ovarian rupture is usually laparotomy with con- 
servation of the bleeding ovary. Nonsurgical treatment may be per- 
mitted if the diagnosis is certain. 

5. Ten cases of corpus luteum rupture with intraperitoneal hemor- 
rhage are reported. 

The author wishes to tl>ank Drs. Charles Mazer, Cliai’les C. Norris, Bernni'cl 
IMann, Moses Beiirencl and Benjamin Llpishutz for the privilege of including their 
cases in this report. 
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Villard: A New Case of Pregnancy Following a Salpingostomy, Bull. Soc. d’obst. 
et de gynec. 25: 305, 1930. 

The atilhor reports the fifth case in his porsoiuil series of s:tl()ingostojiiies where 
a pregnancy follnv.-ed this operation. Two of the woinfui had abortif)ns but an- 
other OIK! who first had a inisearringe subsequently had Ihri'e eliildren at. full term. 


.T. P. Ca’.y.r.sntr.h. 



EVALUATION OP SALPINGOSTOMY AND TUBAL 
BIPLANTATION FOB TUB TREATMENT OF 
STERILITY^' 

J. P. GuEENIIir.Ti, ]\I.D., ClITCAGO, lu.. 

D uring Uio. last few years groat, interest has been sliown in opei-a- 
tions on the fallopian tubes to overeoine sterility. Obstructions in 
the tube arc usually located at the fimbriated end or at the cornual end. 
but the closure may bo present only in the midportion or in combination 
with other areas of ol)struetion. The types of operation generally per- 
formed to correct complete tubal closure are as follows: 

"When the occlusion is at the fimbriated end, simple release of ad- 
hesions may suffice to restore the patency of the tube (salpingolysis). 
iMore freciuently, however, the. distal ])ortiou of the tube must be re- 
moved or incised, and in one of many ways a ])ermanent opening is made 
(salpingostomy). 'When an obstruction exists only in the midportion it 
is be.st to remove the site of ohst ruction together with the distal portion 
of the tube and perform a salijingostomy on the pi’oximal i)ortion. This 
is .simpler than removing that portion of the tube containing tlie obstruc- 
tion and suturing the incised ends in apposition. If the obstruction 
is in the nterine end of the tube, the o])eration generally performed 
consists of the removal of tlie cornual part of tbe tube together with a 
portion of the uterine corner and implantation of the di.stal, normal 
tube into the uterine cavity (tubal imjfiantat.ion). A second Avay to treat 
tubal obstruction situated at the cornual end is to remove the entire 
tube and imx^lant half of the corresponding ovary still attached to its 
pedicle on the cornua (Estes oi)eration). A tliird operative procedure 
to overcome ob.struction at the cornua consists of the removal of the tube 
and implantation of the entii-e ovary inside the uterine cavity (Tuffier 
operation). In this paper, liowevcr, avc are concerned chiefly with sal- 
pingostomy and tubal im])bnitation. 

SALPINGOSTOAIY 

Nearly every author Avho refers to the historical aspect of this opera- 
tion makes the statement that the first salpingostomy was performed by 
A. Martin in 1885. However, Isbrueh maintains tliat A. Martin and 
Schroeder performed this operation independently at the same time. 

A. Miickonroilt. rcporleil two siu-oessful e.iise.s in 1894. From 1SS5 to 1895 Alartin 
performed 02 siilpingostomies. He followed 47 of the.se i)iitients but only two 
became i)regnant after the operation. In 1911, Gcllhoni reported a succes.sful case 

*Reafl at a meetingr of the Chicag-o Gynecological Society, May S. 193G. 
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and mentioned that the literature of German}', France and America contained 13 
other cases of equally good results. In the discussion of this paper Bov6e mentioned 
that he had done several salpingostomies, but that only one pregnancy occurred, which 
was an ectopic. In 1919, Bullard reported 3 pregnancies after 44 operations and in 
1920, Seitz observed two abortions after 22 operations. In 1922, Child reported 
that he had observed 8 full-term babies after 7 plastic operations on the tubes and 
Bitter reported 65 salpingostomies w'ith 4 subsequent pregnancies. Only one of the 
latter gestations went to term, 2 ended as abortions, and one was an ectopic preg- 
nancy. Unterberger reported 5 full-term pregnancies after 57 salpingostomies, and 
Isbrucli delivered 3 babies after 14 operations. Fuchs followed up 34 out of 42 
women wdio had salpingostomies and found that only two pregnancies supervened. 
One was an intrauterine and the other an extrauterine gestation. Solomons performed 
25 resections of the fimbriated end of the tube which were succeeded by 6 pregnancies. 
He also performed 15 resections of the isthmus, following which he observed one 
uterine pregnancy and two tubal gestations. In a later article (1935) Solomons 
reported 28 pregnancies after 366 tubal operations, the largest number performed 
by a single individual. The 28 pregnancies occurred after the following types of 
operation: 18 resections at the fimbriated end, 4 resections at the isthmus and 6 
resections at the interstitial part. In addition to the 28 uterine gestations there 
were two ectopic pregnancies, botli after isthmial resections. The total incidence of 
pregnancy, therefore, in the 366 case.s, w’as 8.2 per cent. In the discussion of this 
paper Meaker reported 10 pregnancies after 19 salpingostomies. One of these gesta- 
tions was an ectopic. 

Koenig reported one pregnancy following 20 salpingostomies and Paucot had one 
intrauterine and one ectopic prognancj'. Similarly, Stockaert encountered one 
tubal pregnancy. Geller performed 21 salpingostomies, with negative results; 
Fcls failed to observe any pregnancies after 34 such operations. Topuse claimed 
successful results in 15 per cent of his cases of salpingostomy (number not stated), 
and Matwc.iewa observed 5 full-term gestations after 45 salpingostomies. Haselhorst 
failed to observe a single pregnancy after 55 of these operations, but Coghlan re- 
ported 3 pregnancies after 17 salpingostomies. 

Korwiji and Gellliorn perfoinied 50 salpingostomies. Of the 28 women followed, 

7 conceived (25 per cent). One of these pregnancies "wns an ectopic and one 
terminated in an abortion. l7i the discussion of this paper Polak mentioned that lie 
had performed 51 salpingostomies, with ultimate success in 7 patients bearing 10 
babies. 

Schmitz performed 15 salpingostomie.s, 2 of which were followed by pregnancy. 
This author collected a scric.s of 429 cases in which 43 full-term pregnancies (10 
per cent) occurred. 

Dworzak and Hajek reported 78 salpingostomies, and 52 of these patients 
were followed. Only one pregnancy took place, which was tin ectopic. The patient 
died on the operating table. Schultzc observed 10 pregnancies in a .scries of 150 
plastic operations x’crformed by Iiimsclf and others. In his series of GOO cases of 
sterility the tubes were closed in 44 per cent. Pregnancy, however, occurred in 3 
per cent of these cases and iji only 6 per cent wlien surgery was performed on tlic 
tubes. 

A'on Graff recently (1936) collected a series of 5GS saliiingostomies and tubal 
plastic operations from the literature after which ho found GO pregnancies (10.5 
per cent). Among these GO pregnancies, JG went to term, 3.3 ended in abortion, 5 
were ectopic and in 6 cases the outcome was unknown. Hence, there were only IG 
known full-term babies after 5tiS fijierations, :in incidence of 2.S per cent or one b:iby 
for everv 35,5 operations. Von GniffV incidence of ectopic pregnancies is far too 
Imv, as may be gleaned from my discussion of the comjdications wliicb occasionally 
follow salpingostomy (see below). .Sixteen ectopic gestations following this opera- 
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lion, excluding Von GnifT’s own cnsc, arc listed. Tlie names of autliors arc not 
mentioned in Von GnitT’s article, hence it is diflicult to ascertain the individual 
sources of his statistics. Since he appends an extensive and accurate bibliography 
to his paper it is unfortunate that many ectopic pregnancies were overlooked in his 
review. 

COiSrPLICATIONS AFTER SALPINGOSTOMY 

The complications which have arisen following salpingostomy are as follows: 

1. The mortality most likely has not been greater than for simple laiiarotomies, 
but a few opponents of plastic operations on the tubes maintain there is no justi- 
fication for exposing any woman to the risk of a laparotomy simply to overcome 
sterility. 

2. Tlie postoperative morbiditj* is difficult to judge, but a few authors have noted 
a high frequency of febrile complications. Thus Fuchs reports that in spite of the 
great care o-xercised in the selection of his cases he observed that febrile adnexal 
inflammation occurred after salpingostomy in IG per cent of them. Dworzak and 
Ilajek state that peritonitis following salpingostomy occurs in many cases be- 
cause there is no wfiy to ascertain wlietlier or not tlie tubal contents are sterile. 
A. JIartin had two deaths from peritonitis. Odebrecht, Veit and Prochownik re- 
ported reactivation of infection with the formation of pyosaljnnx in the tubes upon 
which plastic operations had been performed. These patients required another 
laparotomj' for removal of the inflamed adnexa. Dworzak and Hajek believe that 
such infections occur much more frequently after salpingostomies than the reports 
in the literature indicate. In many instances, however, I feel certain the cases were 
not suitable for this type of operation. For example, histologic examination re- 
vealed that 7 of Kilter's 05 cases had tuberculous salpingitis and therefore, plastic 
operations should not have been performed in those patients. Only one of them 
became pregnant, resulting in an abortion. 

3. Abortion has occurred frequently after salpingostomy. A number of factors 
may be responsible for this, but perhaps two important ones arc the following: (a) 
The functioning portion of the tube which is loft after operation is shorter than 
the normal tube, and it may be that the fertilized ovum reaches the uterine cavity 
before it has coniifletely arrived at the proper stage for implantation in the uterine 
endometrium, (b) The condition which produced tlie closure of the tubes may be 
responsible also for the abortion. 

4. Ectopic pregnancies have occurred Avith relatively great frequency. It is 
difficult to determine exactly how many salpingostomies have been performed 
throughout the world because by no means have all of them been reported. Further- 
more, there are many brief reports in the literature of one or more successful cases 
observed by individual gynecologists, but the negative results rarely have been 
published, except from large clinics. Seventeen ectopic jjregnancies have been re- 
ported in the literature by the following IG authors, but, as the answers to the 
questionnaiie indicate, there have been others: Bovee, Duffek, Dworzak and Hajek, 
Fraenkel, Fuchs, Von Graff, Glitsch, Kerwin, Mcaker, Paucot, Prochownik, Ritter, 
Solomons (2), Stockaert, Tweedy and Wesenberg. 

The cause of ectopic pregnancies folloAving plastic operations on the tubes is not 
knoAATi. Mechanical obstruction in the region of the operation most likely is not a 
frequent cause. Complete closure, of course, prevents passage of the spermatozoa; 
but if there is an opening sufficiently large to permit fertilization the ovum can 
nearly always pass through to enter the uterus. Interference with normal tubal peri- 
stalsis as a result of the original di.sease or because of adhesions may be a cause. Like- 
Avise changes in the tubal mucosa brought about by the disease Avhich was originally 
responsible for the tubal closure may be the cause of some of these ectopic preg- 
nancies. However, an important factor in producing ectopic gestations is the 
predisposition to recurrence of ectopic pregnancies in some Avomen. As is Avell 
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known, a definite proiiortion of women have a second tubal pregnancy in tlie pre- 
sumably normal tube rvliicli is left behind. A fair number of the reported sal- 
pingostomies were performed on the remaining tube at the time an ectopic preg- 
nancy was removed. Many of these plastic operations have eualded women to give 
birth normally but, on the ocher hand, a few of them have been followed by repented 
tubal pregnancies. In some of these women the second tubal pregnancy probably 
would have occurred even if the plastic operation had not been done. 

5. Other late disturbances may occur ofter salpingostomy. Dworzak and Hajek 
found that 75 per cent of the 51 patients on whom they had performed sal- 
pingostomies subsequently complained of pain, especiallj’' at the time of the menses. 
Eleven of these women developed masses in the adnexal region, one of which 
was found to be a pelvic abscess, and another proved to be a large tuboovarian 
cyst. 

TUBAL IMPLANTATION 

The first tubal implantation was performed by T. Watkins in 1896 
(not 1897 as generally stated in the literature), on a patient who bad 
previously bad one tube removed and who liad an adenomyoma in the 
isthmus of the remaining tube. Permeability of the tube was restored. 
A few months later the patient bad a miscarriage. This ease was re- 
ported by both Watkins and E. Pies. No mention was again made in 
the literature of a tubal implantation until 1921. 

In that year Shaw reported a successful tubal implantation performed by Cullen. 
(It was my good fortune to see this patient in the Johns Hopkins Hospital Dis- 
pensarjq and also to assist Doctors Cullen and Shaw at the operation.) The 
patient Jiad a idaconta previa at seven and one-half months. However, a year 
later Cullen reported on the same patient because she had given birth to a full-term 
child. This was the iirst case in which a living child was born after transplanta- 
tion of a tube. The first tubal implantation in Europe was performed by A. Mayer 
in 1917 but he did not report the case until 1924. Other reports of this operation 
appeared in the literature in rapid succession by Phillips, Volkmann, Novak, 
Strassmann, Unterberger, Kipar.sky, Mandelstaram, Cotte and Bertrand, Douay, 
^larkolT, Pfeilslicker, ilichacli.s, Heuck, Szekely, ^lelinkow. Black, Eels, Kattcr- 
maun. L. Eraenkel, Bedenz, Heimann, Tavernier and Gonnet, Dauve, Beclerc, Von 
Grair, R. E. IVafkius, Geycr, and Zimmermann. The pregnancy which Unterberger 
reported in 1925 was the first one reported in Europe following tubal implantation. 
I'iic second successful outcome in Europe was the one reported by !Mandclstamm. 

In 19.12, Rcipricli collected 40 tubal implantations from the literature follow- 
ing which there were G pregnancies. However, in 1930 Marko/T had found 
reports of 51 such operations with 9 prcgnancie.s, of whicli 6 went to term 
and one wa.s an ectopic. lie himself performed 4 operations and observed one 
pregnancy. Bonnet, in 193.3, reported that in the literature up to this time 
lie had found only ten pregnancies wliicli had gone to term, one premature labor 
at seven and one-half months (Shaw) and one ectopic pregnancy (Ilcuck). In 
19.31, Eels reported 4 tubal implantations performed in his clinic. Only one 
jircgnaiicv resulted and this was intrauterine. However, labor terminated in a 
lupfurc of the uterus at the site of the tubal implantation after a spontaneous 
deUvery. Eels attributed tliis accident to the fact that the jiatient became 
pregnant too soon after tlie ojicration. In one case (Unterberger) tlic patient 
bih'amc iiregnant one month after operation. 

A large series of tubal implantations jierfonned by one individual was first 
reported by B. Holornons in 1927. Up to this time he had done 2-f of tliesc 
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operations. He was rewarded with 3 pregnancies, 2 of which went to term and 
one ended in ahortion. In 1935, Solomons reported 0 pregnancies following tubal 
implantations. (The total number of these operations is not stated.) C. C. 
Norris obtained excellent results in his series of S plastic operations on the tubes. 
Three full-term pregnancies followed tubal implantation and another full-term 
baby was delivered after a salpingostomy. Gcyer had one full-tenn pregnancy 
after 5 tubal implantations. 

Heuck performed 7 tubal implantations which were followed by one full- 
term pregnancy and one tubal pregnancy. Brunner observed an ectopic gestation 
following tubal implantation, and Dawson reported the following interesting 
case of a woman who had had 4 ectopic pregnancies. After an ovum was re- 
moved from the left tube, a salpingostomy was performed on both tubes. Three 
years later the patient had an ectopic pregnancy in the right tube and after 
two more years she had a third ectopic gestation, this time in the left tube. 
Both salpingostomy openings were dilated. Nine years after this, another 
operation was performed for a fourth ectopic pregnancy, again in the left tube. 

Von Graff recently reported 2 tubal implantations, the first of which was fol- 
lowed by the deliver}' of a full-term baby, but the second patient had a tubal 
pregnancy. In Von Graff’s review (1936) he collected 70 tubal implantations, of 
which 26 were followed by pregnancies. In 23 instances the pregnancy went to 
term, one ended prematurely as a stillbirth, one terminated as an abortion, and 
one was an ectopic. This yields a total of 23 full-term babies after 70 tubal im- 
plantations, an incidence of 32.9 per cent. In view of the results of the authors 
quoted above, it is difficult to believe that this figure represents the true incidence 
of full-terra pregnancies after tubal implantation. In the first place, many gjm- 
ecologists have preformed salpingostomies and tubal implantations, but they have 
not reported their cases because they have had no success with these operations. 
Thus, in the discussion of Solomons’ paper before the Sixth British Congress of 
Obstetrics and Gj'naccologj', Sir Ewen Maclean said: “I have many times per- 
formed salpingostomy in cases of salpingitis with sealing but I cannot quote to 
tliis Conference any instance in which there has been a succeeding pregnancy.” 
In the second place, it is certain that more than one ectopic pregnancy has been 
reported after tubal implantation. I have found reports of three ectopic pregnancies 
after tubal irniilantation (Heuck, Brunner, Dawson) besides the one reported by 
Von Graff himself. 

COjMPLICATIONS iVFTER TUBAE IJIPLANTATION 

The same complications which foUoAved salpingostomies have occurred 
after tubal implantation, namely, slight mortality, postoperative febrile 
complications, abortion, ectopic pregnancy, and late disturbances. To 
these should be added rupture of the rtterus at the site of the tubal im- 
plantation (Fels’ ease). 

RESULTS OP A QUESTIONNAIRE 

In order to determine the sentiment of American obstetricians and 
gynecologists concerning salpingostomies and tubal implantations, a 
questionnaire was sent to the members of the American Gynecological 
Society and the American Association of Obstetricians, Gjmecologists 
and Abdominal Surgeons, One hundred and seven replies were received. 
The questions and a summary of the answ^ers are as follows: (Table 

I.) 
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1. Number of salpingostomies performed. 

Of the 10 < inaividuals who answered, 53 (50 x)or cent) liad never performed 
anj' salpingostomies. Of the remaining 54 who replied, 14 said they had done “a 
few” of these operations, 5 had done “many” and 40 reported from one to 173 
salpingostomies. 

2. Number of tubal implantations performed. 

Eighty-eight of the 107 individuals (S2.2 per cent) answered that they had 
never performed a single tubal implantation. Of the remaining 19, five had done 
“a few,” one had done “many,” four had done one operation, three had done 
2 tubal implantations and one each had performed 3, 5, 10, 15, and IS of these 
operations, respectively. 

3. AVere Rubin tests or lipiodol injections made after operation to 
prove patency? 

Most of the answers indicated that Rubin tests and salpingograms had not been 
employed, but many of the operations had been performed a number of years 
before these diagmostic tests were introduced. In many instances the recomstructed 
tubes were found to be closed by the Rubin test or salpingography, and in other 
cases the tubes were i)atent but no pregnancies followed. When more than one 
salpingostomy was performed the highest incidence of tubal patency following 
operation was 75 per cent in “soverai” cases. In one series of 9 cases all the 
tubes were closed after operation. 

4. Did any pregnancies follow operation? 

a. AVent to or near term. 

b. Ended in abortion, 
e. Ectopic pregnancy. 

Altogether 54 pregnancies were reported in the questionnaires. Of this number 
10, or IS. 5 per cent, ended in abortion; S, or 14. S per cent, were ectopic pregnancies, 
and 36, or 66.7 per cent, resulted in live babies. Among these 36 babies four 
previously repoited by Norris are included. The nundrer of salpingostomies specifi- 
cally reported in the questionnaires was 521. In addition to this, 14 individuals 
stated that they had done “'a few” and six stated that they had done “many” 
of these operations. If we arbitrarily consider 5 operations as “a few” and 
20 as “many” wo have 190 more salpingostomies to add to the 521 where the 
number.s were .«])ecifi(ml]y .staled. Henco, there wa.s a loltil of about 711 .saliringosto- 
mies. In addition to this, the si)e('ific number of tub:il implantations reported in the 
questionnaires was 62. Five individuals stated they had done “a few” and one 
said he had done “many.” Arbitrarily using 5 and 20, respectively, for the 
‘‘few” and “many’' we have a total of about 107 tubal imphintations. Hence, the 
number of all plastic openition.s reported was 711 jdus 107, or S18. Since 54 preg- 
nancies of all types followed these operations, the incidence of both normal and 
abnormal pregnancy was (i.O per cent, or one pregnancy for every 15 plastic opera- 
tions. However, since there tverc only 3(i live babies in the entire series, the in- 
cidence of live babies was 4.4 per cent, or one live baby for every 22.5 operations. 

Some of tlic individuals obtained excellent results, as for example, Curtis ami 
Gardner, who reported “about .■••even” hahie.s after 12 salpingosf oinie.s and 0, C. 
Norri.s wlio delivered 4 live babies after 10 tubal Implantations and a few .salpingos- 
tomies. Cullen opornUitl upon one patient who had three children and a fourtf. 
pregnancy in short succession after a idastic operation and another patient who 
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had two children promptly after operation. However, others had very little success. 
Thus Litzenherg reports one live baby after about 25 operations, Cooke (and Lee) 
tlirec pregnancies after 173 operations, Dickinson no pregnancy following 30 opera- 
tions, and Bland not a single pregnancy after "100 or more" of these operations. 
Li\ing babies were reported by Cooke, Cullen, Curtis and Gardner, Dieckmann, 
Douglas, Gellhorn (through Einmert), Groonhill, Holden, Litzenberg, Matthews, 
Newell, Norris, liongj-, Koy.ston, Selunitz and AVynne. The ectopic pregnancies were 
reported by Dannrcuther, Gellhorn, Greenhill (see case report), ^Matthews, McGlinn, 
Royston (2), and Sampson. Information of three additional ectopic pregnancies has 
been received from Sbvak and Meakcr. 

5. If tlie pi’e^nauey went to viabilitj’’, liow was tlie baby delivered? 

Of the 30 babies, 24 were presumably delivered spontaneously, 11 by low forcop.s 
and one by cesarean section. 

6. Did any eomplications follow the operation? 

Two deaths from peritonitis and one peh-ic infection were reported. 

7. Do you believe salpingosloinies and tubal implantations are useful 
operations? If not, why not? 

Among the 107 questionnaire.''-, 00 (50 per cent) o])inions were definitely opposed 
to these operations, 19 (IS per cent) were distinctly in favor of them, 10 (15 jier 
cent) said the operations were worth while occasionally, and 12 (11 per cent) e.v- 
pressed no opinion. The group of 00 men who opposed the operations consisted both 
of individuals who had performed these operations and those who had not. On 
the other hand, some of the 19 who were definitely in favor of the operations had 
never done one, in spite of the belief they expressed, klany of the men who cither 
expressed no opinion or said the operations occasionally had a field of usefulness 
had never performed any of the operations themselves. Hence, in spite of the fact 
that these men were all sjiecialists in obstetrics and/or gynecologj’, they were not 
enthusiastic enough to try these operations even once. The expressed and implied 
sentiment, therefore, of the majority of those who answered the questionnaires is 
tliat plastic operations on the tubes to overcome sterility are not worth while. 


Tabue I 


Number of replies 107 

Never performed salpingostomies 53 (50%) 

Never performed tubal implantations SS (82.2%) 

* * * -it 

Number of salpingostomies performed 711 

Number of tubal implantations performed 107 


Total operations SIS 

Total pregnancies 54 

(One pregnancy for every 15 operations) 
Total live babies 36 

(One baby for every 22.5 operations) 

Babies 36 

Abortions 10 

Ectopic pregnancies S 


(C.6%) 

(4.4%) 

(66.7%)] 

(18.5%) y Of 54 pregnancies 
(14.S%)J 


Number of individuals against plastic operations 
Number of individuals for plastic operations 
Number who believe operations are sometimes 
wortli while 

Number who did not express any opinion 


60 (56%) 
19 (18%) 

16 (15%) 
12 ( 11 %) 
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In contrast to the results elicited in the questionnaire is the information ob- 
tained from Mcaker and Sovak who were not on the membership lists for tlie ques- 
tionnaires but to whom I wrote personally because of their interest in the subject. 
Meaker has performed 22 salpingostomies but no tubal implantations, and he observed 
11 subsequent pregnancies, of which two were ectopics. One woman had two 
babies. Sovak and Holden reported improved plastic operations on the tubes, and 
the results of Sovak ’s cases are as follows: After five 02 )erations (3 salpingostomies 
and 2 tubal implantations) on jndvate patients, three pregnancies (GO per cent) 
followed, but one of these was an eetoinc. The other two resulted in live babies. 
Among 30 clinic patients operated upon (22 salpingostomies and S tubal im- 
plantations) pregnancy occurred in 3 (30 per cent) of the first 10. 

OVARIAN IMPLANTATION 

Some gynecologists tvlio are opposed to tubal implantation remove 
the entire tube witli the uterine corner and implant a portion of an 
ovaiy on the exposed portion of the uterus. A few gynecologists trans- 
plant the ovary into tiie uterine cavity. 

Von Graff collected GG cases in which a graft of ovarian tissue was jfiaced on a 
uterine horn or on a tubal stump. He reported 14 pregnancies (21.2 per cent) fol- 
lowing these operations. However, since only 5 of these pregnancies went to terra, 
only 7.G per cent of the operations, or 1 in 13.2 operations, resulted in a full-term 
baby. Among the remaining 9 gestations, there were G abortions and one ectopic 
pregnancy. The outcome in 2 cases ivas unknown. In Von Graff’s collected series 
of 41 cases in which an ovary was transplanted into the uterine cavity, only 3 
pregnancies (7,i) per cent) resulted, of which one went to term (2.4 per cent) and 
the other two ended in abortion. Eeiprich collected 200 ovarian transplants of all 
types and reported only 5 pregmancies (2.5 per cent) following these operations. 
Jilstes followed up 27 out of SS patients on whom he had performed his ovarian 
transplantation operation and found that pregnancy had occurred in 4 of them (15 
per cent). In a later article, Estes reported that in a series of 50 patients whose 
case records were complete, only 4 became pregnant (S per cent). Two of these 
women had abortions and two had full-term babies. 

Sovak states (personal communication) that four pregnancies resulted after tiie 
six Estes operations he had iierformed. Because of economic conditions three of 
these women had induced abortions but the fourth patient had a spontaneous 
abortion. 

Some of the complications which I have described as having followed plastic 
operations on the tubes have also occurred after ovarian transplantation. Thus 
K. E. 'Watkins performed an ovarian tran.splantation and subsequently had to do 
another operation to remove the transplanted ovary which had grown to bo a cystic 
mass 9 cm. in diameter, and which proved to be a chocolate ey.st. Wicr reported a 
fieath following an ovarian transplant.atioii. This woman became pregnant follow- 
ing an ovarian graft but her uterus ruptured during labor, .\utopsy revealed that 
the rupture had occurred at the site of the ovarian transjilantation. 

In a personal communication JIathieu described a case in which he removed a 
fallopian tulxi, made an 0 ]>cning in the eornn, and .‘•utured an ovarv- intr) the uterus 
at this point. The patiejit became iwcgnnnt. Fearing that a rupture of the uferu.s 
might take pl:ice, Me.thien jierformed a <‘eHareau section ami found the tran.^phmted 
ovarv in the same po.‘-ition but flattened out like ti j).ancal:e and about S eni. in 
diaineter. He wn.s able to inn-rt five fingcr.« throngli thi.s thin ovary into the uterine 
f.avify. Hence liis fe.ars concerning a rupture of the ntemus were well substantiated. 
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COaOIENT 

A great variety of opinions were expressed in tlie cpiestionnaires. Most 
of the replies condemned both saliiingostoiny and tnbal implantation, 
but some approved of both. A few individuals favored salpingostomy 
and condemned tubal implantations, while others expressed themselves 
vice versa. The following are representative opinions expressed in an- 
swer to question No. 7 : “Do you believe sal])ingostomies and tubal im- 
plantations are useful operations? If not, why not?” 

Aldridge — . . any technic which restores patency has value from two stand- 
])oints. There is always the possibility of pregnancy and the patient's hope for 
a pregnancy is restored — ^Avhich forestalled an imminent divorce in the case re- 
ported. ...” 

Bland — ”A''ery little value” (Bland has performed more than 300 salpingostomies 
and 5 or 6 tubal implantations). 

Cooke — “A. justiiiable operation if desire for i)regnancy justifies risk, disability 
and expense of operation in face of rather long odds against success. ’ ' 

DeLee — “My own experience is small and discouraging, but I believe the opera- 
tions are worth discussing and occasionally deserve practicing.” 

Dickinson — “Salpingostomy has successes loo infrequent to warrant laparotomy 
for cure of sterility. I checked on Polak's largo series and while he at one time 
advocated it, he later condemned it as useless. Tubal implantation is much more 
promising.” 

Prank, E. T. — “^lost closures of tubes are due to inflammation. After operation 
the inflammatory process rcclosos the tubes.” 

Farrar — ‘ ‘ Yes, decidedly. ’ ’ 

Gellhorn (reported by Emmort) — “It is, after all, a matter of individual judg- 
ment whether or not the tube appears to be in good condition capable of restoration 
of function.” 

Holden — “Yes, if male and female are found to be otherwise normal and if done 
by a technic similar to that of Sovak.” 

Kennedy, J. W. — “I can answer in the negative as I feel many of these opera- 
tions will fail, pregnancy will rarely follow and many patients will return for a 
second operation.” 

Litzenberg — “Y'es, because they occasionally result in xn’Cgnancies. My one suc- 
cess makes me believe it worth while to have done the manj' unsuccessful operations. ’ ’ 
McGlinn — “I am not justified in view of the various risks and the slight pos- 
sibility of success in urging the operation to be done.” 

Masson — “I practically never advise the operation and only do it when the 
l^atient insists on something of the kind being done.” 

Mathieu — “I am terribly skeptical about the success of salpingostomy and tubal 
implantations. ’ ’ 

Matthews — “They should really be used more often than the}’^ are — which I 
believe is due to the inability of most oiierators to perform these operations in 
a satisfactory manner.” 

Meaker — “I do not consider that tubal imjAantation is a justifiable procedure. 
I believe that salpingostomy is warranted.” 

Nicholson — “Possibly useful but results reported have been so uncertain that 
I have not been interested in the subject.” 
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Norris — "Yes, in a certain small group of eases, I believe they may have a 
place in the treatment of sterility,” 

Phanouf — "I personallj’ advise against operation if the decision is left to me.” 

— "Spontaneous resolution is likely to take place in a greater number 
of cases without any operative interference — a negative result after an operation 
means permanent sterility.” 

Schmitz — "These operations are justifiable when the patient insists on having 
offspring, if possible.” 

CASE REPORT 

A case in wliicli I performed both a salpingostomy and a tubal im- 
plantation is cited below. The patient subsequently became pregnant 
twice, once in the uterus and the second time in the implanted tube. 

!Mrs. P. K., aged twenty-six years, was referred to me by Dr. B. Turman be- 
cause of sterility. She had been married seven and a half years and had never 
been pregnant. Tlie husband’s semen had been found to be normal. The patient’s 
past historj^ presented nothing abnormal and the menstrual cycle had always been 
fairly regular and normal. The patient was short and thin. Her general exami- 
nation and ^Yassermann reaction were negative. On bimanual examination it was 
found that there was a normal marital outlet, the cervix was smooth and clean, 
the fundus was normal in size, hard, anteflexcd and movable, the left adnexa felt 
normal but the right ovary was slightly but definitely enlarged and cystic. A Rubin 
tubal patency test was performed but the tubes were found to be closed. Two days 
later hystcrography was done, using lipiodol. Fluoroscopic and x-ray examinations 
revealed a hydrosalpinx on the right side, with numerous beads of lipiodol inside 
the right tube. The tube on the left side was blocked at the cornual end. The 
condition was explained to the patient, but she had previously heard a good deal 
about operations on the tubes and wanted such an operation performed. On Nov. 
23, 1932, she was operated upon at the 'Woodlawn Hospital, Because of the hydro- 
salpinx on the right side, the distal two-thirds of this tube were removed, the proximal 
one-third inci.scd almost its entire length, and the tubal mucosa of this portion 
sowed to the serosa with interrupted fine catgut. Air was blown through the open- 
ing thus made into the uterine c.avity with a Luer syringe, proving that this small 
tube was patent. There was a block at the uterotubal junction on the left side. 
This area with almost one-half of the proximal part of the tube was removed. The 
distal portion of the tube was then implanted into the uterine corner in the manner 
of implanting a ureter into the bladder. Air blown through this newly made open- 
ing into the uterus went through verv' easily. The right ovarj' was found to con- 
sist .almost entirely of a chocolate cyst. It was removed, as well as the appendix. 
The postoperative course was entirely uneventful. 

On Dec. IG, 1932, twenty-three days after the operation, a tubal patency test 
was performed which showed that the gas went through the tubes very easily. 
This test was rcj)eated four weeks later and again the gas went through with a 
pressure of less than 70 mm. llg. In June, 1934, the patient mis.«ed a period and 
Dr. Turman had an Asehlieim-Zoiidek test performed whicli proved positive. On 
,lulv .3, 19.'?4, the patient liad a miscarriage. She wjis advised to wait at least three 
months Iwforo attempting another pregnjincy, but failed to do so. On Aug. 29, 
1934, she fainted and l.tegan to bleed vaginally. Her last men.“frnal period had 
begun on .luly 17. Examination revealed dark blood in the vagina, a soft cervi.x, 
the body of the uterus slightly enlarged, not softened, except in the isthmus, and 
inished over to the right side by a soft, cystic, slightly lender, irregular mass whicli 
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was presumably adherent to the uterus. A diagnosis of left ectopic x>rcgnancy 
was made and operation advised. Laparotomy at the Chicago Ljdng-In Hospital 
(August 29) revealed a dark, almost black, irregular mass about 5 cm. in diameter 
protruding from the left uterine corner. The left tube, the one which had been 
implanted into the uterus, extended out from the dark mass. Its fimbriated end 
was perfectly normal. It appeared as if the mass had separated explosively the 
tube from, the uterus. The left ovary measured about 8 by 6 bj' 6 cm. The small 
right tube was entirely covered over with peritoneum. The uterus was only slightly 
enlarged, slightly softened, anteflexed, and movable. The ectopic pregnancy was 
removed together with the left tube. Since the left ovary was the only one the 
patient had, almost 20 c.c. of serous fluid were aspirated from it and the ovary 
was loft in situ. Knowing how anxious this patient was for a baby, a second 
salpingostomy was performed on the right tube. The patient left the hospital nine 
days after the operation., 

'Gross and microscopic examination of the specimen removed .showed an early 
pregnancy. The villi were tj'pical of those present in the first trimester of preg- 
nancy. The patient was advised to avoid conception for at least one year. Tlirec 
tubal patency tests were performed after the second operation, the last one on 
Jan. 28, 1936, and the remaining tube was found to be patent on each occasion. 

This patient, therefore, had both an intrauterine and an ectopic pregnancy fol- 
lowing a plastic operation on the tubes. Since the tube on which the salpingostomy 
had been performed was found to be entirely occluded, the pregnancies were made 
possible by the tube Avhich had been implanted into the left uterine corner. 

CONCLUSIONS 

A review of the literature concerning salpingostomy and tubal im- 
plantation for the purpose of overcoming sterility does not present a 
favorable picture for these operations. Tiie chief reasons for this are 
the relatively few live liabies secured by tlicsc measures, the dispropor- 
tionately high number of ectopic pregnancies which have resulted, and 
other complications wliicli may folloiv sucii operations. 

Questionnaires sent to members of the American Gynecological So- 
ciety and tlie American Association of Obstetricians, Gjmecologists and 
Abdominal Surgeons elicited the information that more than one-half 
of these specialists (60) who answered the questionnaires (107) were 
definitelj’- opposed to salpingostomies and tubal implantations for the 
purpose of overcoming sterility, about one-fifth of the individuals were 
distinctly in favor of such plastic operations, one-seventh felt the opera- 
tions were worth while occasionally, and the remainder did not express 
any opinion coneerning the usefulness of these operations. 

An analysis of about 818 plastic operations reported in the question- 
naires revealed that 54 pregnancies took place after these operations, an 
incidence of 6.6 per cent, or one pregnancy for every 15 operations. 
However, since there were only 36 live babies delivered, the incidence 
of a successful re.sult was only 4.4 per cent or one baby for every 22.5 
operations. Ten of the 54 pregnancies (18.5 per cent) ended in abortion 
and 8 (14.8 per cent) were ectopic pregnancies. Hence onlj^ 66.7 per 
cent of the 54 pregnancies resulted in live children. 
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Careful selection of cases and improved teclinic of performing these 
plastic operations on the tubes will most likely yield a larger incidence 
of live children for those who feel inclined to perform these operations. 
There is certainly much more jn.stifieation for doing them when the 
abdomen is opened for some specific indication, such as chronic appendi- 
citis, ectopic pregnancy, or the removal of an ovarian cyst, than there is 
for performing the laparotomy solelj' for the purpose of operating on 
the tubes to correct sterility. 

The following conditions should be present bafore a plastic operation 
on the tubes is performed: The patient must be in the childbearing 
period, preferably under thirty -five years of age ; she must have at least 
one functioning ovary; both tubes or the only tube present must have 
been proved closed ; there must be no other cause for sterility than tubal 
closure ; there must be no gonorrheal, postabortal, puerperal or tubercu- 
lous infection in tbe genital tract, and the patient must be a good 
surgical risk. Of course, tlie iiusband must be fertile and healthy. 

I ■wish to thank those •who were kind enough to devote their time and energy in 
answering my questionnaires. 
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NEPHEOSIS IN PREGNANCY 
Carl R. Wegner, M.D., St. Louis, ]\Io. 

(Frgm the Department of Obstetrics and Gynecology, Washington University School 
of Medicine and the St. Louis Maternity and Barnes Hospitals) 

T he term “nephrosis'’ as used in this report designates a degen- 
ex’ative renal lesion as distinguished from an inflammatory one. To 
make that simple statement, however, does not convey an adequate con- 
cept of what tlic nephrotic syndrome consists of clinicalljL The follow- 
ing findings have quite generally been accepted as prerequisite to a 
diagnosis of nephrosis: marked generalized edema; normal blood pres- 
sure, nonprotcin nitrogen, and kidney function tests; high blood choles- 
terol and total lipids; low serum protein and albumin-globulin ratio 
(latter frequently reversed); marked albuminuria; urinary casts and 
red blood cells not increased above normal; and the presence of doubly 
refractile cholesterol ester bodies in the urine. At autopsy the kidney 
tissue should .show no inflammatory but a degenerative change involving 
principally tlie tubules. 

Any condition Avhose characteristics can be so specifically postulated 
would on first thought seem easy of diagnosis. The difficulties en- 
countered, however, are indicated in the following statement by Dunn, 
“Volhard from a wealth of experience lias acknowledged that amyloid 
nephrosis and subacute nephritis alike may be indistinguishable by any 
criterion from simple chronic nephrosis during life, a conclusion also 
arrived at by Leiter from an exhaustive survey of the literature on this 
subject. ’ ’ 

The observed facts whicli form the basis for this conclusion by the 
two recognized authorities just mentioned have led others seriouslj'- to 
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question the existence of neplirosis as an entity. Thus Cliristian says, 
“Nephrosis is the name of a clinical syndrome, but is the name of neither 
a disease nor of a definite pathological lesion.” Likewise Blackman, 
“Nephrosis is a particular form of diffuse nephritis — ,” and Bell, 
“Lipoid nephrosis is not a distinct entity but a form of glomerulo- 
nephritis. ’ ’ In response to these last opinions, Leiter acknowledges that 
in its primaiy uncomplicated form neplirosis is a rare disease and then 
quite pertinently reminds that its rarit}'- is, however, no justification for 
the denial of its existence. No attempt will be made here to credit or 
discredit the views of either side of this controversy. 

The sole purpose of this writing is to place on record three cases that 
in the minds of those who studied them seemed to satisf}”" the conditions 
that would make a diagnosis of nephrosis acceptable. These three cases 
were among approximately twelve thousand obstetric patients admitted 
to the same service over a period of nine years. This gives an incidence 
of 0.025 per cent. The fact that these patients were all pregnant when 
first seen may have some significance in relation to the repeated observa- 
tions of others that in certain cases the onset of nephrosis appears to be 
definitely associated with pregnancy, or in eases where a diagnosis is 
made prior to pregnancy the condition is aggravated greatly by preg- 
nancy. 

Brief case histories are submitted. 

Case 1. — E. L., white, gravida i, aged twenty-two, due May 27, 1927. Admitted 
to hospital Jan. 14, 1927, because of generalized edema. Significant findings on 
admission: pallor, general anasarca, double hydrothorax, ascites, edema of retinae, 
blood pressure 12S/S2. ^Marked albuminuria, casts (granular and hyaline), low 
plasma protein. During three and one-half weeks in hospital on high protein, re- 
stricted salt diet, there was marked clinical improvement and patient was discharged 
for observation in O.P.D. Admission weight 148, discharge weight 118. Alb. 

4 gm/L — 19 gm/L. 

Readmitted Feb. 27, 1927, following spontaneous rupture of membranes and onset 
of labor. Delivered of macerated stillborn fetus. Edema very greatly improved. 
Blood pressure normal. Albuminuria persistent. Blood findings: anemia and low 
protein. In hospital four and one-half weeks. Admi.ssion weight 122, discharge 
weight 11.1. Alb. 4^4 gm/L — 11 gm/L. Sterilization recommended, refused. 

Readmitted to hospital .Tune 1.3, 1927, eight weeks pregnant. Edema of lower 
extremities. Albuminuria. Therapeutic abortion by hysterotomy and sterilization 
by tubal resection done. Uneventful recovery. Blood pressure normal. 

Seen at irregular intervals during the following seven years. Subjectively had 
little complaint until four years had passed. Then began complaining of headaches 
and dependent edema. Urine constantly showed albumin. 

Admitted to hospital again October, 19.34, because of very marked edema, dy.spnea, 
vomiting, and weakness. A severe anemia was also present at this lime for which .a 
transfusion w.as given. Cysfoseopic examination .showed a marked cy.stitis and pus 
coming from the right ureter. Hypertension and nitrogen retention were two im- 
portant findings at this time. Left hospital under protest. Died within the next 
two months. Was not .«een after last ho-spital admission. Xo autop.sy. Laboratory 
details in table. 
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Case 2. — ^I. McL., white, aged twenty-nine, gravida ii, para i, first seen in O.P.D., 
Jan. 19, 1932, at approximately thirty-two weeks’ gestation. Came to Clinic because 
of marked edema of lower extremities and dyspnea for past four months. Admitted 
directly to hospital. History of similar course in first pregnancy two years prior, at 
which time she was induced at eight months, because of ‘'kidney and heart disease.” 
Following this delivery her symptoms disappeared promptly and she felt well. Had 
felt well for ten years prior to her marriage and first pregnancy at age of twenty- 
seven. Admission findings were: mild gingivitis, few jales in right base posteriorly, 
marked edema of lower extremities, with pitting to well above the Imees. Blood 
pressure 130/S5. Hrine boiled solid and showed granular casts. After forty-eight 
hours in hospital the casts were I'cduced to just occasional occurrence and after 
the tenth hospital day no more casts were demonstrated althougli daily specimens 
were examined throughout the hospital stay. Doubly refractile bodies were con- 
stantly present in the urine. 

Following complete laboratory study it was considered this case best could be 
classified under a diagnosis of nephrosis for the following reasons: Long history 
without xu'Ogression, intermittency of edema, negative eyegrounds, marked albuminu- 
ria, absence of blood and casts (exceiJting appearance of latter in first urines fol- 
lowing admission). Low basal metabolism rate, normal blood pressure, normal 
kidney function tests, low serum inotcin, high total lipids, decreased and reversed 
A/G ratio and constantly present doubly refractile bodies in urino. 

Accordingly patient was jdaced on a high-protein, low-salt diet. Eepeated basals 
showed -7, -7, — i per cent. 

Thyroid administration did not aijpreciably change the condition. The edema 
varied in amount from time to time, involving chiefly the most dependent portion of 
the body and influenced definitely by posture in bed. Edema of the labia occurred. 
Albuminuria varied from 3 to lu gm/L during the hospital stay. 

At approximately the thirty-seventh week, the labial edema made the patient very 
uncomfortable and consequently a medical induction with castor oil and quinine 
was attempted successfullj'. She was delivered of a 3,030 gm. living child. Follow- 
ing delivery there was immediate and marked improvement. The water balance 
previous to delivery was consistently positive, intake being restricted to between 
1,500 and 2,000 c.c. Following delivery this was reversed and the urinary output 
exceeded the fluid intake for 7 consecutive days. Just before delivery the patient 
weighed 114 pounds. Eleven days postpartum she weighed 90 pounds. On discharge 
the twentieth day, postpartum, she weighed 94 pounds. Changes in the laboratory 
findings are noted in Table I. 

In the three-year period following her second delivery this patient was seen on 
3 different occasions: four and one-half months, fifteen months, and 40 months, 
postpartum. Subjectively she has had no complaints in this time and is doing all 
her own housework. The laboratory findings for this follow-up period also appear 
in the table. Deported as well and working hard March, 1936. 

Case 3.- — J. T., first pregnancy at seventeen years of age, in 1930. Observed from 
October 3 to delivery on February 14 (8 clinic A’isits). In hospital from Oct. 8, 1930, 
to Oct. 10, 1930, because of blood pressure of 158/72 and 155/70 on first two clinic 
visits. Two blood chemistries, normal figures. Phenolsulphonephthalein normal, 
blood pressure not over 130/80. Discharged in two days to out-patient department. 
Blood pressure below 130 for next two clinic visits, then up to 140 and 150 again. 
No albumin. 

Admission to hosintal in labor Feb. 14, 1931. Blood pressure 148/80. Albumin 
plus. Delivered after sixteen hours labor of a 3,500 gm. living infant. Discharged 
twelve days postpartum. Blood pressure 120/80. Faint trace of albumin. 
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TaBIvK I. — Nkphkosis 


CASE 

GRAV- 

1 

SYMPTOMS 

TREATMENT 

1 5 ’ 

; i 

j 1 

WEIGHT ; jTtRVl- 

j j erST. j>;ATW 




i 


I MAX. 

MIN. ) i 

I 

E. L. 

22 yr. I 

Jan., 1 
1927 1 

i 

General anasarca. Hydro- 
thorax, bilateral edema of 
retinae. Pallor. Albuminuria 

Bed rest. High protein, salt poor dicl 

j 

148 

; i 

118 23 wk. j 

i i 


Feb., j 
1927 ; 


Spont. rupture with onset 
of premature labor 

1 

122 

115130 wk.jSlill- 

Ihitth 


June, ' 
1927 1 

ii 

Edema of lower extremities. 
Albuminuria 

Therapeutic abortion. Sterilization 


8 wk. 

itlbn 


Feb., i 
1929 i 
Mar., 
1932 
Oct., 1 
1934 j 

j 

i 


No complaints 

Dependent edema 

Generalized edema. Hc.id- 
ache. Nausea and vomit- 
ing. Dyspnea and weak- 
ness 

Best rest. High protein, salt poor! 
diet j 

lOS 

Died 

, i 

! 

in December, I'Jjt 

1 1 

II 

I. McL. 

29 yr. , 
Jan., 1 
1932 1 

Feb., i 
1932 1 

it 

Generalized edema. Dyspnea. 
Dizaiiness. Spots before eyes 

Edema increase 

] 

Bed rest. High protein, salt poorj 
diet. Thyroid 

Same j 

i 

jll4 

122 

f 

|.i2 wk. : 

'34 nk.. 

i ’ 

i 

Dc' 

ivcrcil 

February 


3030 gm. livinF rl.IU 


Mar., 

1932 


No edema. Subjectir-cly 
well 

High protein, low salt diet 


95 20 d.i. ! 
ip- P- ! 

1 


May, 
1933 
June, 
I93S j 

j 

i 

No complaints 

No complaints. 

Working hard 

Unrestricted diet 

Unrestricted diet 

98 

100 

1 1 5 inn, 

p. p. 1 

' 40 mn. ' 

[p-P- , 

III 

J. T. 

21 yr. 

Jan., 

1934 

Iv 

Marked generalized edema. 
Palpitation. Dyspnea 

Bed rest. High protein, salt poor diet. | 197 
One blood transfusion. Two blood 
plasma infusions i 

1 16 wk. j 

i i 

1 


Mar., 

1934 


Anasarca. Edema of labia. 
Backache 

Bed rest. High protein, salt poor diet.; 
150 gm. acacia in glucose I. V. jn 5' 
da. period. Whole blood transfusions.! 
Additional 90 gm. I. V. acacia. Anti-' 
strep, scrum. 

189 

192 

|23 wk. j 

i24 wk, !l>!'''- 

i ierj- 

180/ c!.1. ; 

'p-p- , 




Delivered April 1 
Died April 17. 

, 1934. 

1934. 


— 


‘lOOYo = 13.8 gm. 


>Second pregnancy. Aged nineteen, Observed from May 5, 1931, to delivery 

on Sept. 13, 1931. Blood pres.sure 138/74. Delivery .spontaneous after eight hours 
of a 3,200 gm. living infant. Discharged eleven days postpartum. Blood pre.'.'ure 
125/7.'5. Iso albuminuria at any' time in association with second pregnancy. 


Tliird pregnancy. Aged 20, 1933. Observed from .Tanuary 24 to delivery' on April 
1 (G clinic visits). Urine showed no albumin prcnatally. Blood pre.^.siirc ranged 
from 140/70 to ICO/SO. Admitted to hospital in active labor Apr. 1. 1933. Blood 
pressure 150/74. No albumin. Delivery' after fifteen hnur.s labor; gm. bal*y, 

livin". After delivery blood pres.sure never over 330 .cy-.^tnlic. lliul been on pre- 
eclamptic diet for six weeks before delivery. Di.'^eharge.d on eighth day po.stjjartuai. 

Fourth pregnancy. Aged twenty-one, 19.33. Came to clinic fweha* week.s pregnant, 
j.a.-^t meimtrual period Oi-tober 2. Kslimuted dale .Inly <>. A.lmitted to liosj)ital for 
sludy. .Shorlne.^.s of breath, fatigue, jialjdtation, ami marked edema since on.^et m 
pregnancy, Diagno.^i.*-- of nephrosi.s ba.-ed on: (1) Normal Iridney function te-.'-, 
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IN PltEGNxVNCV 


BLOOD 

PRES- 

SURE 

EDEMA 

URINE 

BLOOD 

ALBUMIN 

CASTS 

R. B. C. 

DOUBLY 

REFRACTIVE 

BODIES 

*IIB. 

% 

SER. 

TROT. 
CM. % 

CHOL. 
i MC. % 

N. P. N, 

MC. % 1 

TOTAL 

LIPID 

MC. % 

a/c 

RATIO 

128/82 

Gcner- 

4-19 G/L 

Hyaline 

0 

Present 

67 

3.1 

560 

30 


1.0 


alized. 












marked 











120/65 

Mild 

4. 5-11 

Hyaline 

+ 

Present 

59 

3.4 

375 

30 



110/50 


G/L 










120/60 

Mild 

4-6 GA 


0 

Present 

75 

3.1 

466 

37 



110/55 













None 

4 G/L 

0 

0 

Present 

95 

4.8 

198 

38 




Mild 

5 G/L 

I lyalinc 

° i 

Present 

89 

5.5 

390 

89 

903 



Marked 

6J4 G/h 

Hyaline 


Present 

43 

5.3 

256 

200 

1170 

1.14 


1 

1 


Granular 

■ 

1 

1 








j 

^larked 

6 G/L 

Granular 

0 

Present 

77 


400 

27 

1194 

1.26 




liyalinc 




■H 





135/90! 

Marked 

5 G/L 

0 

0 

Present 

74 


364 

27 

1179 

0.8 

125/85 

None 

SG/L 

0 

0 

Present 

86 

1 

372 

35 

969 

1.23 

130/85 

None 


Hyaline 

0 

Present 

105 

5.3 

400 

29 

528 

3.3 

135/85 

None 

3 G/h 

0 

0 

Present 

95 

5.8 1 

375 

20 

677 


110/65 

Marked 

6-12 G/L 

0 

0 

Present 

88 

4.6 

552 

18 

1875 

0.65 

to 






105 

5.6 

720 

26 


1.0 

140/90 

- 







i 




135/80 

Marked 

13 G/L 

0 

0 

Present 

3-12-34 

4.5 

727 

28 

1930 

0.77 







91 






128/70 

Marked 

8 G/L 

0 

+ 

Present 

3-17-34 


485 

3 1 

1462 

0.84 







77 






135/75 

Alarkcd 

10 G/L 

Hyaline 

+ 

Present 

4-13-34 


640 

53 

1255 





Granular 



80 

■ 






(2) normal blood pressure, (3) absence of casts and E.B.C. from urine, (4) albu- 
minuria, (5) lou' serum protein, (6) A/G ratio less than 1, (7) high cholesterol aud 
total lipids, (8) doubly refractilc bodies in urine, and (9) normal eyegrounds. 

Placed on high protein (2 or 3 gm. per Kg.), low salt diet. Weight decreased 
from 197 to 165 pounds (32 pounds) in first twenty-nine days in hospital. Still 
was not entirely edema free when she began gaining weight again. 

In the next ten days she gained 11 pounds. As diet alone failed to relieve 
symptoms, patient given 675 c.c. eitrated whole blood. Crying spell with rubbing 
of eyes resulted in so much edema of lids that patient could not see. 

Hemoglobin after transfusion 105, blood serum protein still low so patient was 
given 275 c.c. blood plasma and 375 c.c. of blood plasma eight days apart. Con- 
tinued to have low serum protein and tendency to regain some of the weight re- 
cently lost, although in general the clinical picture was one of improvement. At 
this time patient demanded release from hospital because of illness of her mother. 
Accordingly released under protest with instructions as to diet, rest and elimination. 










































56 


A2MBRICAK- JOURNAD OF OBSTETRICS AND GYNECOLOGY 


During this hospital stay daily blood pressure reading ranged between 1'10/G5 
and 140/90, most at level of 125/70. Albumin varied between 6 and 12 gin/L. 
I.V. Phenolsulphonephthalein 80 per cent in two hours. Urea clearance 105 per cent 
normal. Creatinine excretion test: first hour 45, second hour 179, third hour 100. 

After seven days at home she re-entered the hospital with marked edema that 
made it impossible for her to stay on her feet. In the preceding forty-eight hours 
there had occurred a tremendous edema of the labia. In the seven days at home 
she had gained 12 pounds in weight. 

Elevation of foot of bed to relieve dependent edema resulted in shift of edema 
to upper trunk and consequent difficulty of respiration with coughing and some 
blood-tinged sputum. Witliin a few hours after leveling the bed, the labia began 
increasing in size again. Multiple punctures were made to relieve the painful 
tension in the labia which was very troublesome because the only position that the 
patient could maintain for more than a few minutes at a time was flat on her 
back with the thighs in wide abduction. 

Since both diet and transfusion of whole blood and plasma failed to relieve tlie 
edema, the patient was given acacia solution intravenously. She received 500 c.c. 
of 0 per cent acacia in 20 per cent glucose for five successive days. (Total of 150 
gin. acacia.) On the day the acacia was started the hemoglobin was 98, five days 
later it was 71. Tlien given ivhole blood transfusion of 650 c.c. One ireck later 
given 350 c.c. wliole blood. Two days later given 750 c.c. whole blood. Hemoglobin 
liack then to 87. Five days following the last transfusion and after fourteen days 
during which the q four hour temperature record showed no temperature over 37,4° C. 
the patient suddenly complained of chilling and temperature rose to 40.8° C. 
Lungs were clear. Tlie following day patient went into spontaneous premature 
labor and delivered a twenty-seven-iveek-old living male infant, 1,100 gm,, which 
lived G djiys. Two days following delivery, patient complained of generalized 
abdominal pain. Lungs clear. Abdomen markedly distended, central part resonant 
but dullness in flanks. Impression was: Free fluid in abdominal cavity, probably 
infected. Paracentesis considered but deferred. Given G50 c.c, of whole blood. 
Blood culture positive showing a gram-positive hemolytic streptococcus. Following 
day she was given 500 c.c. of G per cent acacia in 20 per cent glucose and 20 c.c. 
of antistreptococcus serum. That evening she was given 630 c.c. of whole blood 
and another ampoule of antistreptococcus scrum. Following day 500 c.c. of 0 per 
cent acacia in 30 per cent glucose and 20 c.c. of antistreptococcus scrum were given. 
Later same day given 700 c.c. citrated whole blood and 20 c.c. antistrcptococcus 
serum. Following day was given G per cent acacia twice in glucose. Died Apr. 
17, 1934. 

The organisms cultured from the blood stream were gram-positive hemolytic 
streptococci that grew best anaerobically. Organism cultured from peritoneal 
cavity at autopsy, gram-positive hemolytic streptococcus. 

Autopsy rex^ort: Nephrosis, fatty liver, peritonitis, hydrothorax and hydro- 
pericardium, and septic spleen. 


DISCU.SSION 

Case 1. — E. L. Tlic marked daily loss of urinary albumin, 4.5 to 11 
gm. per liter, made it especially interesting to Imow more about the N 
balance of this patient. Peters, Bulger and others have sliown by com- 
plete studies in nephritis tliat the nrhinry N, tvliilc it does not i-eprc.sent 
all the N lost, is still an index of body catabolism. Table JI gives the 
results of metabolism studies on this patient over a period of tivenly' 
three consecutive days immediately following her first hosqiilal admi.s- 
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sion. Fluids were not limited although the intake Avas never great. 
Diuresis was marked and prolonged. The NaCl output ivas rather low, 
the level of excretion usually falling between 0.1 per cent and 0.4 per 
cent. A marked albuminuria was persistently present. It is significant 
that this Avas uninfluenced by diet. There Avere Avide variations in the 
albumin content of different specimens, the average falling at approxi- 
mately 0.5 per cent or 5 gm. per liter. The specific gravities of the 
urines Amried betAveeii 1.022 and 1.006 AAoth an aAmrage of 1.011. The 
N intake and output Avere about equal for the duration of the test. 

Table II. Metabolism Studies on Case 1 Dupung First Hospital Admission. 
Fioubes Repp.esent Aa’ehages for Four Consecutive Five-Day Periods 
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1,0SG 

1,775 

O.GG 

10.4 

0.34 

5.7 

7.6 

6.0 
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20-24 incl. 
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1,145 

1,57G 
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9.2 

0.32 
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6.9 
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0.62 
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0.3G 
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8.1 

7.9 


3 incl. 
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1,530 
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0.G5 

10.3 

0.38 
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This patient promptly shoAved a definite increase in edema and 
albuminuria from the onset of the second pregnancy. lYhile the edema 
disappeared following the abortion, the albuminuria never entirely 
cleared. During the last three years of her life there Avas a gradual 
but certain rise in blood pressure and in the last fcAV months a degree 
of hypertension and nitrogen retention that established the terminal 
condition as one of chronic nephritis. 

Case 2. — I. McL. Unfortunately, Ave have no obserAmtions on this 
patient in her first pregnancy. After the complete study made in the 
latter part of her second pregnancy, hoAveAmr, it AA^ould seem quite ap- 
parent that the unfavorable signs and symptoms observed then Avere 
simply a repetition of Avhat occurred also in her first pregnancy, and 
that the original diagnosis of “kidney and heart disease” re.sulted from 
a misinterpretation of the etiology of the generalized edema and marked 
albuminuria noted by the attending physician at that time. The points 
of particular interest in this case are that she Avas able to carry on in 
Avhat she considered a perfectly normal manner Avhen not pregnant, 
that the onset of a pregnancj’- each time Avas immediately associated 
Avith the unfaAmrable signs noted in the history, that these signs became 
progressively Avorse to the point AA'here they demanded early induction 
of labor, that prompt relief of the subjective symptoms folloAved de- 
livery, and that the patient continues to be free from any subjective 
complaints. She is noAV in her fifth year since her last delivery. 
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Case 3. — J. T. This patient was observed through three pregnancies 
before developing her serious difficulty in the fourth. She showed an 
occasional tendency to mild elevation of blood pressure. There was 
never any nitrogen .retention and each time there was a prompt return 
of blood pressure to normal on bed rest. No liypoitension was e\’er 
noted postpartum. From the very onset of the fourth pregnane}- edema 
■was a prominent feature, in fact M-as the reason for the patient’s coming 
to the clinic in her twelfth week of gestation. As soon as the nephrotic 
character of her difficulty was recognized, an attempt was made to raise 
the level of her blood protein and to reduce tlie edema. High protein 
diet, whole blood transfusion, blood plasma infusion and gum acacia 
infusion were used. The initial response to forcing 2 or 3 gm. of pro- 
tein per kg. of body weiglit and re.stricting salt at bed rest was favoralile, 
particularly in reducing tlie edema, but later became ciuite ineffective. 
There was no appreciable effect on the level of the blood protein. For 
this reason a Avhole lilood transfusion, 675 c.c., was given, following 
wliicli the hemoglobin was found to be well over 100 per cent willi the 
total proteins still Ioav. This was the indication for the blood plasma 
infusions which, however, also failed to improve the total protein level. 
It Avas very unfortunate that the illness and death of the patient’s 
mother at tliis point caused her to demand release from the hospital, 
for on her return seven days later, she Avas more edematous than at any 
time preAuously. Since diet and infusion of both AAffiole blood and blood 
pla.sma failed to improve the condition, it Avas uoav decided to try the 
effect of intraA’cnous gum acacia. Hartmann has reported good results 
from the use of acacia in the treatment of nephrosis in children. The 
amount of acacia giA'en to this patient AA'as not as great, calculated on the 
basis of body Aveight, as aa’Us found necessary to produce sati.sfactory 
results in some of the patients treated b.y Hartmann. A moderate in- 
crease in urinary output Avith corresponding decrease in edema folloAVcd 
the use of acacia, but the serum protein dropped to even loAver levels 
than had been present before. Since the passing of this patient, there 
lias been reported tlie successful treatment Avith intravenous acacia ol 
a case of nephrosis in an adult AA’oman by Bai'ach and Boyd. Their 
patient Avas tAventy years of age, Avas given 295 gm. of acacia intra- 
venously over a period of four Aveeks folloAA'ing Avliich she was discharged 
as “cured.”’ She remained avcII under observation for one and one-half 
years after the acacia treatment and then Avenl through an uncompli- 
cated pregnancy. The untimely death of our patient resulting from an 
acute streptococcic blood stream infection and pei-ifonifis of une.xphiincd 
origin precluded the jio.s-sibility of further observation and estimation ol 
the value of the acacia treatment. 

Bach of the.se throe eases of nephrosis in pregnancy has folloAvcd a 
different coui’sc. The finst passed OA'cr into a chronic nephritis Avliich 
proA-ed fatal seven years after the yiaticnt first came under observation: 
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the second carries on in a manner quite satisfactory to herself nntil 
she becomes pregnant when the typical picture of nephrosis presents 
itself in constantly increasing severity nntil relieved by delivery; the 
third succumbed to a peritonitis of unknown origin. Other writers have 
called attention to this same triad of fates any one of which may be 
the lot of these unfortunate individuals. The patient in Case 2, still 
living, represents that group that may live for an indefinite period of 
years until finally carried off by some intercurrent infection. 

The effect of pregnancy on nephrosis is verj^ interesting and par- 
ticularly significant in the light of the observation that repeated reports 
definitely link the onset of the condition with a pregnancy. The signifi- 
cance of this lies in the fact that even in normal pregnancy certain 
changes occur in the kidnej’ which simulate the changes noted in 
nephrosis, and which for want of a better term have been designated 
as “the kidney of pregnancy.” It requires no great stretch of the 
imagination to picture the possibility of an individual with a nephrotic 
tendency'- becoming pregnant and then under this double influence (in 
an unfavorable direction) developing the typical clinical syndrome of 
nephrosis. It is also quite possible that in certain susceptible individ- 
uals the neplu’otic tendency initiated by pregnancy alone may develop 
to such a marked degree during the course of the pregnancy that the 
typical clinical picture of nephrosis results and persists even after 
delivery has occurred. Viewed in this light pregnancy must be con- 
sidered as carrying a very real hazard for the woman with a laiown 
nephrosis or nephrotic tendency. 

One of the chief difficulties met in the management of these cases is 
to keep the protein intake at a satisfactorily high level. All three of 
these patients tired Amry quickly of the prescribed high-protein, salt- 
poor diet. No doubt an important factor in this anorexia is the with- 
holding of salt. 

One more point should be covered in conclusion and that is the ques- 
tion of easts and red blood cells in the urine. It will be seen from Table 
I that tAvo of these jAatients from time to time shoAved casts and red blood 
cells. Addis has proved that normal individuals, if studied consistently, 
Avill excrete these formed elements, sometimes in quite large numbers. 
Goldring, reporting in 1931, considered the excretion of 500,000 R. B. C., 
and 5,000 easts per tAvelve hours, as normal. More recently Elden and 
Cooney in Avorking Avith the Addis count in pregnancy found that the 
excretion of easts and red blood cells in normal pregnancy is greater 
than the Amines aeeepted up to the time of their report (1935) for 
normal nonpregnant individuals. It becomes obvious then that if any 
significance is to be placed on the presence of casts and red blood eells 
in the urine, they must be exereted in excess of the number found in 
normal individtials. Also the finding of Elden and Cooney that preg- 
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nant women have a higher excretion level of these elements than non- 
pregnant women is pertinent to this report in that all three of these 
patients were pregnant when the studies were made. 
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MALIGNANCIES OP THE VULVA 
P. E. Hoffmann, M.D., San Francisco, Calif. 

(From the Department of Obstetrics and Gynecology, Stanford University School of 

Medicine) 

O F 27,380 patients seen in the Women’s Clinic of the Stanford 
School of Medicine between 1918 and 1935, 413 or 1.5 per cent 
were afflicted with malignancies of the genital organs, ivith a primary 
seat of origin in the vulvar region in 20 or 4.8 per cent. Although 
this disease is relatively common, the litei’ature which has accumu- 
lated on this subject since Morgagni gave the first accurate account 
in 1751 is not extensive. 

Europe has contributed tlie greatest number of records of this disease, and col- 
lected statistics of importance may he found in contributions by IVtayer,! Dittrick,- 
Bell,3 Eothschild,^ Basset,^ Edcrlc,G and Kehrcr.T American statistics arc com- 
paratively meager. Taussigs recorded the data of 76 cases of vulvar carcinoma seen 
by him over a i)criod of twenty-two years. Rentschlero reported 71 cases of ep- 
ithelioma of tlie vulv.'i seen at the Mayo Clinic between 1907 and 1927. Stein, 
Noble, 11 Reid,i 2 Brady,i3 iNIassey,!-* Broders,!-^ and Goforthie. have added case reports 
to the earlier literature. 

It is generally agreed Unit vulvar malignancies are best divided 
according to their frequency' of occurrence, into (1) carcinoma, (2) 
sarcoma, (3) embryonal tumors, (4) melanoma, and (5) metastatic 
tumoi*s, as choi-ioepitbelioma or hypernephroma. Of these, only' car- 
cinoma is fairly common. Taussig® .suggests that the latter should 
again be .subdivided according to frequency' and location, into epi- 
dermal cancer, cancer of the clitoris, ve.stibular cancer, and cancer of 
bartholinian gland. According to location, the twenty cases seen by 
us group themselves as follows: labia rnajora 8, prepuce 3, labia 
minora 2. combined types 5, bartholinian gland 1, and urethra 3- 
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Kelirer/ wlio collected 910 eases of cancer of tlie vulva from tlie 
German literature, found that 40 per cent occurred at the labia majora, 
about 15 per cent at the labia minora, 17 per cent at the clitoris, 0.2 
per cent in bartholinian gland, and the remaining 27.8 per cent were 
of the vulvourethral, fourchette, or eomhined types. While there are 
differences in the percentage of loeation according to size of series 
reported, it is evident that the labium majus is tlie commonest site of 
occurrence. 

Malignancy of the vulva rarely occurs before late middle and old 
age. In EothsehildV tabulation of 831 eases, the incidence was great- 
est in the sixty- to seventy-year group. It very seldom occurs in 
young women. Li our series, 3 occurred in the fourth decade, 4 in the 
fifth, 2 in the sixth, 7 in the seventh, 3 in the eighth, and one in the 
ninth. 

Cancer of the vulva is verj^ frequently ]>receded by leueokraurotic 
changes (Graves and Smith,^" and Taussig®). Since there seems to exist 
a relation between cessation of ovarian activity and leueoplalda and 
kraurosis, the former maj^ constitute an etiologic factor. Bight of our 
patients showed definite leueoplalda of the vulva at the time malignancy 
was discovered. The relative frequency of malignancy in the region of 
the clitoris and prepuce has been attributed to the eommon occurrence 
of leueoplalda in this location. Often both of these structures are in- 
volved, and the site of origin is not easily determined. Onlj^ about 14 
per cent of all cancers of the vulva occur at the vestibule (Taussig,® 
Kehrer'^), where leueoplalda is less common. 

It is of particular interest that Taussigs found that eight of his ten cases of 
vestibular cancer originated in the margins of syphilitic ulcers. We found a similar 
occurrence in a white woman, who, according to an undisputed microscopic diagnosis, 
had a carcinoma of the labium majus which cleared up under antisyphilitic treat- 
ment. Vulvar carcinoma is rare in negresses. Taussigis observed only three, and turn 
of these, also, occurred in the margins of tertiary syphilitic lesions of the vestibule. 
In our series, there was only one negress. 

Trauma has been mentioned as a predisposing factor (Kehrer'^). Mnl- 
tiparit 3 % however, cannot be considered as a factor, since many cases 
have occurred in nuUiparous women. According to Ewing, the in- 
cidence of traumatic tumors is found to be extremely low. A single 
trauma of normal tissues, according to most ijathologists, is incapable of 
producing a malignant tumor. Repeated trauma to successively altered 
tissues is more likely to cause malignant changes than is a single injury. 
That injury usually accelerates the growth of tumor cells is not sup- 
ported by experimental and clinical evidence. 

Primary cancer of bartholinian gland develops as a subdermal tumor 
and is most often an adenocarcinoma. Whenever such a cancer is 
made up of squamous cells, it has arisen from the epithelium of the 
ducts (see Pig. 1). Infection apparently plays no important role in 
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its etiology. The incidence of carcinoma of the bartholinian gland is in- 
significant -when comiiared ivith the common occurrence of infection 
of this structure. The case of cancer of bartholinian gland reported 
here was of the squamous cell variety, and there was no history of 
previous infection in this instance. 



Pig. 1. — Epithelioma of bartholinian gland duct (low power). 



Up to 1013, EothschikU found only 35 cases of saivoma of l!ie vulva 
reported in the literature. This type of tumor is seen most often in 
younger patients. Its common site of origin is the labium majus. 
Kelly-® rejiorted one case of myxosarcoma of the clitoris. '^Ve have 
observed one mixed-cell sarcoma of the urethra or periurethral region 
(see Pig. 2). 
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As far as could be ascertained from tlie literature, only 3 eases of 
teratoma of the vulva have heeii reported. All of tliese occurred in 
veiy jmung children. Lej^”^ reported the presence of such a lesion at 
birth, which was characterized by raind growth and ulceration. 

Metastatic tumors of the vulva are very uncommon. The first re- 
port of metastatic chorionepithelioma of the vulva was made in 1895 
by J. Whitridge Williams.-- In 1929 Kehrer" reported one case of 
metastatic sarcoma, 2 cases of metastatic hypernephroma, and 11 
eases of metastatic cliorionepithelioma. 

Malignant melanomas, which Avere formerly classed Avith sarcomas, 
are noAv generally grouped Avith tumors of epithelial origin. 

Bells found that this type of tumor occurred most often in women x)ast fifty years 
of age. As far as is known, it always originates in a pigmented mole and metas- 
tasizes A'Ciy early to the regional Ij-mph glands. It is generally agreed that this 
tumor offers an extremely bad prognosis. Gofortluc and Holland23 reviewed 52 cases 
of melanoma and found that 72 per cent occurred in the sixth decade. All investi- 
gators stress the point that pigmented nevi, particularly those of the pubic region, 
furnish the starting point for this mo.st malignant tumor. 

With the exception, of the melanomas and sarcomas, a neoplasm of 
the Auilva usually appears as a hard nodule in the skin or the mucosa, 
simulating an infiammatory lesion. Cancer of bartholinian gland and 
of the clitoris most often deA’-elops in the subdermal tissue. Contact 
implants on the opposite labium are a frequent occurrence, and, ac- 
cording to Franke,-^ such transplant formation may be the result of 

(1) iiiA^asion by carcinoma through the blood or lymphatic vessels, 

(2) mechanical irritation of the tumor itself, (3) loAvering of the local 
resistance caused by the secretion of the ulcerated tumor, (4) direct 
transplantation of masses of cells, and (5) the implantation of the 
organisms, if organisms can produce carcinoma. Perhaps direct trans- 
plantation into a contact area made suitable for implantation because 
of surface maceration is the most likely explanation. 

The symptoms observed in the A^arious types of malignancies of the 
Amlva are fair]}- uniform, and are characterized by itching, burning, 
lump formation, ulceration, pain, and dysuria. The discovery of a 
“lump” Avas the outstanding complaint in fifteen of our tAventy eases. 
In nine instances, there Avas an additional complaint of intense itch- 
ing at the site of leucoplakia. In tliree instances, burning on urina- 
tion Avas the predominant s^maptom. Blood.y discharge Avas observed 
by several patients. In the more advanced cases, edema and a radiat- 
ing pain down the legs Avere present. 

It is sometimes very difficult to differentiate early cancers from 
leucoplakia. Biopsy is a veiy important diagnostic procedure in all 
cases, as any form of chronic hypertrophic or ulcerative vulvitis, 
chancroid, or granuloma may simulate cancer of the vulva. Melanomas 
usually can be diagnosed from the pigmentation present. Syphilitic 
ulcers may present difficulties in diagnosis, but the Wassermann re- 
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action and the results of antisyphilitie treatment iisnallj’' establisli the 
diagnosis. In eighteen of our twentj’- cases, tlie diagnosis of malig- 
nancy was made clinically. 

The cj’tologic composition of these tumors, to a certain extent, is 
dependent upon the site of origin. Most of them are epitheliomas, 
and it is common to find a weU-differentiated cell picture of large 
areas of pavement epithelium with pearl formation (see Fig. 3). In 
some instances the doAvnward involvement is slight, although the sur- 
face proliferation may be great. In such tumors, mitotic figures are 
infrequent. Certain tumors are characterized by anajilasia and great 
cell activity, vdth less differentiation and greater invasion of the un- 
derlying tissues. The latter type is most frequently seen in younger 
patients, partieularlj'^ if the neoplasm has arisen in a .s.yphililic iilcei’. 



Fig-. 3. — Epithelioma of vtilva, pearl formation (low power). 


^Ye have divided our tumors into mature, mid-mature, and im- 
mature tyjies, folloAving e.sscntially the classification of >Schottlaencler 
and Kermauner.-'’ ecordiiigly, “mature” indicates a cell difleren- 
tiation which a])proaclics that of the normal squamous epitlielinm. 
“Immature” indicates a cytologic picture Avhich shows no resem- 
blance to the parent tissue but approaches the cell appearance in the 
embryonic state. Cell outlines cannot be made out clearly, and nuclei 
vary greatly in size and shape. Anaplasia is common. Tlie “mid- 
mature” type oceu])ies a position midway belAveen the other livo 
types, and may vary considerably in cellular appearance. 

The treatment of cancer of the vulva should depend ujion the ex- 
tent of the disease and the general condition of the jiatient. It may 
consist of sMr''('ry or irradiation, or both. The prevailing opinion is 


HOPPJrANN: MALIGNANCIES OP VULVA 


65 


that vulval cancer is best treated by surgeiy, since it alone offers any 
appreciable chance for eiire, and that irradiation should be reserved 
either as an adjunct to surgery or as a palliative measure. As a gen- 
eral rule, wide excision of the groivth, including the regional lymph 
nodes, should be the method of choice. It is doubtful that postsurgi- 
eal irradiation is of value in borderline eases. In advanced cases, the 
lilacing of radium needles, folloived by roentgen irradiation, may give 
temporaiy relief. Local lesions ma.y respond surprisingly well to deep 
therapy, but as a rule the course of the disease remains unchanged. 
Whenever leucoplakia is present, removal of the neoplasm should in- 
clude all of the leucoplakie area. This offers the best protection 
against further malignant degeneration. 

There are various surgical methods for the radical removal of Ijmiph 
glands. 

Basset^ advocated a two-stage operation, with a S 3 'stematic resection of the Ij'inph- 
glands in tlie first stage, followed bj' vulvectonij' after the inguinal incisions have 
healed. Tlie great advantage of this procedure lies in Ihe shortened postoperative 
course. Stoeckelsc and Ivchrer" devised an operation for the removal of the iliac 
glands in addition to the deep and superficial inguinal glands. This operation car- 
ries a priinaiy mortalitj' ranging from 11 to 15 per cent. Taussig, s using a modifica- 
tion of the Bassett technic, reported an operative mortality of onl.y 3..3 per cent. 
In his opinion, the primar}' mortalit.v is considerably reduced if intraperitoneal ma- 
nipulation is avoided. 

Janewaj' and Baile.y 2 " were among the first to emplo.y radium and .x-raj* in the 
treatment of cancer of the vulva, but final results have not been reported. In lf)26 
Hejunanss reported 04 patients who, because of inoperabilitj', were treated palliativelj* 
by irradiation. Twent^’-one showed no improvement, but for the remaining patients 
lie reported one 7-, one 6 -, one 5-, one 4-, one 3-, and five 2 - 3 -ear cures. Collecting 126 
patients treated b 3 ' irradiation, including He 3 Tnan's series, Taussigs found onl 3 ’’ 15 
cures of over five 3 -ears’ duration. It would be fault 3 ' to compare these results 
with those obtained in selected operative case.s, since man 3 - of them were considered 
inoperable before treatment. Eleven of our cases were considered inoperable and 
were therefore treated b 3 ' irradiation. Two of these died soon afterward from other 
causes (suicide, cerebral hemorrhage). The average duration of life for the remain- 
ing 9 patients was sixteen months. One patient lived for two 3 -ears and four months 
after irradiation. 

Tausch, 2 !> in his review of 47 case.s of r-ulvar carcinoma, reported 24 patients op- 
erated upon radicall 3 - with additional deep roentgen therap 3 - in S, and a combination 
of x-ra 3 ' and radium in 15. In the latter groux), onl 3 - one patient survived five 3 -ears, 
but died a few months later from a recurrence. Of the 39 patients treated surgically, 
with or without postoperative irradiation, 16 remained alive for more than five 3 ’ears. 

Taussigs reports discouraging results from irradiation. Of 15 patients treated 
with deep x-ra 3 - and radium, onl 3 ' one survived the three- 3 -ear period. The poor re- 
sults are probabl 3 ’- due to the high incidence of well-differentiated radium-resistant 
tumors, the ineffective results of x-ra 3 ' treatment on inguinal and femoral metastases, 
or the advanced stage of the growth. 

Preoperative irradiation has not been given a sufficient trial to be evaluated. 
Marcus3o reported two patients in whom operation was preceded b 3 " x-ray and radium 
exposures, and a histologic stud 3 ' of the regional glands revealed no effect from 
irradiation. He concluded that vulval carcinoma should be treated by radical opera- 
tion alone. 
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Patients suffering- from sarcoma of the Tiilva dr carcinoma of tlie 
clitoris have, in every instance, in spite of any treatment, died very 
soon after the discovery of the tumor. All eases of operative removal 
of teratomas of the vulva proved fatal. Epitheliomas, especially those 
originating in leucoplakie areas, present a more hopeful outlook. 

Taussigs reports 81.8 per cent of five-j-ear cures of operaVle cases treated radically 
according to Basset’s technic. On the other liand, Eentschlero believes that the prog- 
nosis is fair only for the prolongation of life, but poor for a cure regardless of the 
type of operation or operation followed by irradiation. Of the 62 patients in his 
series, 44 died vdthin five years, the average duration of life being two years and 
one month. 

The treatment of melanomas of the vulva by either surgery or irradi- 
ation gives uniformly poor results. In Holland’s--'* series, most of tlie 
patients were dead within six months after operation. 

Taussigs and Goforthic concluded that all pigmented nevi of the vulva should 
bo regarded as malignant and treated by wide excision with a wide margin of healthy 
tissue removed in all directions. If any degenerative change has occurred, the ncms, 
together with the regional Ij-mph glands, should be removed. 

SUMMARY 

Twenty cases of malignancy of the vulva were studied. Five were 
treated by radical vulvectomy, and 4 by local excision and irradiation. 
The remaining 11 patients received irradiation onljL Of thofse treated 
by radical operation, 3 are still well after three, four, and five years. 
One patient of the 4 treated by local excision and ii-radiation remains 
free fi-oni recurrence, and the other 3 died three, six and fifteen months 
after operation. Of the 11 patients treated by irradiation alone, the 
longest survival was two years and four months. 

CONCLUSIONS 

Because of the liigh incidence of well-differentiated tnmor.s, surgery 
offers the best chance for pei-manent cure in vulvar malignancies, ])ro- 
vided the neoplasm in que.stion belongs to the operable group. Irradi- 
ation is essentially a palliative measure. 

I am grateful to Dr. L. A. Emcc, Executive of our Department, for the help ho 
ha.s given me in the way of constructive critlci.sm of thl.s .study. 
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THE TREATMENT OF DYSMENORRHEA^' 

Leda j. Stacy, M.D., and Rosemary Shoemmcer, M.D., 
Rochester, Minn. 

(From the Alayo Foundation) 

T he relief of primal')" dysmenorrhea lias been a baffling problem al- 
ways. Tlie young woman may have very severe pain, with nausea 
and vomiting, keeping her in bed for one or more days each month, yet 
pelvic examination may disclose that the uterus, oviducts, and ovaries 
are in normal position and of normal size. In some instances a small, 
firm uterus, the body of which is acutely anteflexed, the hypoplastic 
type of uterus, is found as the only abnormality. 

In earlier days the only advice these patients were given was that 
pregnancy would bring relief and in ease pregnancy was not anticipated 
or did not occur soon after marriage dilatation and curettage ivas 
advised, because the pain was thought to be attribulable to obstruction 
to the escape of menstrual blood. In a number of cases the dysmenorrhea 
persisted after delivery and in most instances dilatation and curettage 
gave only temporary relief of pain. 

With the advent of various ovarian extracts, and more recently of the 
hormones, it was hoped that these substances would, in some mysterious 
Avay, bring relief to this large group of women who are seriously handi- 
capped by the pain accompanying a normal physiologic function. Per- 
haps when more is Imown of the part played by the hormones concerned 
in the menstrual cycle, the cause of the accompanying pain may be 
determined and means may be found to relieve it. At present the 
giving of estrogenic hormones to a patient whose uterus is undeveloped 
seems to be the only logical indication for use of the hormones in treat- 
ment of dysmenorrhea. Experimentally and clinically it has been shown 
that the estrogenic hormone stimulates growth of the uterus and the 
luteal hormone has been shown to have an antispasmodic effect on the 
uterine muscles. 

’Submitted for publication, Jrme 11, 1936. 
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In many cases of severe menstrual pain there is an abnormal nervous 
background and tlie tolerance to pain is loivered. These undoubtedly 
are etiologic factors and careful attention to the psychic and physical 
habits of the afflicted jmung women often is more effective in obtaining 
relief than is tlie use of drugs. 

A review of the literature fails to reveal an anatysis of a series of 
cases of dysmenorrliea in Avhieli treatment lias been b}'' various methods 
and the patients liave been observed for a sufficient length of time to 
establish definite conclusions regarding tlie efficiency of the various 
methods of treatment available. Bo.ynton lias outlined a controlled study 
of cases of dysmenorrhea but sufficient time has not elapsed to allow 
the ultimate results of treatment to be reported. 

The report of the following study is of questionable value because of 
(1) the difficulty in evaluating the answers to the questionnaires sent 
these patients, (2) the irregularity with which the patients took the 
medicine prescribed and (3) the fact that severity of the pain in some 
cases required administration of an analgesic while the more slowly 
acting medicine was being tried out. While nothing now is offered 
regarding the etiology or the cure of dj^smenorrhea wo felt that study 
of the cases would be of interest and perhaps of some value. 

THE INVESTIGATION 

From Jan. 1, 1931, to Jan. 1, 1934, 682 cases in wliicli a diagnosis of dysmonor* 
rliea was made were encountered at the Mayo Clinic. Of these, certain cases wore 
excluded from the study; (1) In 112 cases dysmenorrhea was incidental to the 
cliief complaint or was not of sufficient importance to require medication. (2) In 
37, surgical operation was advised hut the patients refused to submit to it. (3) In 
104 cases some surgical procedure u’as carried out; dilatation and curettage, suspen- 
sion of the uterus, resection of presacral nerves, and hysterectomy constituted the 
majority of these operations. (4) In 3S of the cases some pelvic pathologic condi- 
tion was deemed re.sponsil)lc for the pain. Because this .study was undertaken to de- 
termine the efficacy of the various drugs and hormones, onlj- cases in which pelWc 
examinations revealed normal reproductive organs were reviewed, (o) IJeplics to 
follow-up letters wore not received from 329 of the patients treated medically. This 
study, therefore, is based o7i .-i review of 262 cases. 

Some incid(‘ntal observations made in the survey may be of interest. There were 
132 single })ationts; of the 330 married women 47 had had children when the sludj 
began. Thus of the married women 36.3 per cent had not been benefited by that 
age-old “cure’' of d}>menorrhea, the bearing of (rhildren. However, 22 patients sub- 
sequcntly became pregnant and of these, six were completely relieved, the dysincTi- 
orrhea returning after varying intervals of time, and the dysmenorrhea of six vns 
not aff’eefed in any way by pregnancy. 

In the histories of 82 of the 262 cases were noted j)sychic factors such as "chronic 
nervous exhaustion’' or "nervous instability," which often are responsible for 
lowering the threshold for })ain of the individual. Headache and migraine were .as 
sociated witii the pelvic pain at menstruation in 43 cases, l-’orty-threo patients hnd 
alreadv sui>mitted to [>o]vic openition in an attempt If) obtain relief but witimnt 
the desired result, but tlie normal condition of the rejiroductivc organs was not 
affected. 
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For convenience in evaluating treatment the following classification was made 
according to the treatment given: (1) antispasmodics; benzyl benzoate, belladonna, 
calcium, viburnum; (2) analgesics, such as a preparation of amidopyrine plus a 
derivative of barbital known as cibalgin; (3) sedatives, such as phenobarbital (elixir 
of luminal) and the bromides; (4) endocrine products: estrin (progynon), luteo- 
lipoid of corpus luteuni (sistomensin), ovarian extract, placental hormone (emmenin) ; 
(5) roentgen therapy: (a) light dosage to ovaries and pituitaiy, or (b) menopausal 
dosage over the ovaries; (6) radium. Frequently treatment belonging in more than 
one group was prescribed in a single case, and in these cases we have attempted to 
credit each preparation as best we could from the replies received from the patients. 
The results have been gathered and jiresented in Tables I, II, and III to facilitate 
comparison. ‘ ‘ Complete relief ’ ’ indicates either entire disappearance of pain at the 
periods of flow or control of tlie i)ain wliile using the treatment; similarly, "partial” 
or "improved” refers to permanent lessened severity of the pain or lessened severity 
of the pain during treatment. 

One hundred and thirty-nine patients received, as the main medication, one or 
more of the analgesics, antispasmodics or sedatives (Table I). Of these, 71, or 
51 per cent, received benefit. Three of these reported that tliey rarely had any dis- 
comfort subsequent to a course of medication. In these 3 cases cibalgin (two years), 
cibalgin and belladonna (one and a half 3 ’ears with an occasional dose thereafter), 
and calcium lactate (the patient was still taking it at the time of writing) were used. 

Some one of the endocrine preparations, either alone or together mth analgesics, 
was prescril)cd in ,129 instances (Table II) and 78 of the patients (60 per cent) 
were relieved of the dj’smcnorrhea. Of the patients wlio received the endocrine 
preparations a large percentage gave histories of an irregular cj'cle, of menorrhagia, 
or of oligomenorrhea as well as of dj'smenorrhea, and an attempt was made to select 
the preparation which at that time was considered indicated in the individual case 
to control the menstrual irregularity' as well as the dj’smenorrhea. 

In the 36 cases in which ovarian extract was given, all tj-pes of variation of the 

menstrual cj'cle Avere noted. Of the 4 patients rvho reported complete relief of the 

dysmenorrhea while the medication was being given, 1 was still using the treatment 
when this studj' Avas made; 2 reported little or no pain Avithout the medication, and 1, 
after having secured complete relief for three months from ovarian extract alone, 
and for one year from anterior pituitary and OA’arian extract combined (given else- 
AA’here) Avas troubled Avith a gradual return of the scA'ere dj'smenorrhea at the time 
of writing this report. Of the 17 patients aa'Iiosc condition was improved by the use 
of ovarian extract for vaiying periods of time, 12 reported that thej' subsequentlj' 
had dj’smenorrhea such as had troubled them before treatment and 5 had pain AA’liich 
Avas not as severe as that experienced before treatment. 

Of the 22 patients aa'Iio received progjmon, the menstrual cj'cles of onlj’’ 5 were 

irregular. The periods of 2 of the 5 became regular, and of 2 the cycles remained ir- 

regular after medication. One of the 6 patients aaIio obtained no relief from med- 
ication has since had a babj', AA-ith teniporaiy- relief of menstrual pain but with later 
return of seA-ere pain. The condition of another Avas improA'ed for some months after 
the medication. Later she had a miscarriage, Avith relief of the dj’smenorrliea for 
a short Avhile; although the dj'smenorrhea had returned it Avas not as severe as it 
had been formerlj'. The 15 patients aa'Iio received benefit from the treatment in les- 
sened seA'eritj' of dysmenorrhea (Table II) are of particular interest. Improve- 
ment of tAvo of these remained permanent after discontinuation of the medication. 
The dj'smenorrhea of 13 of the patients aa'Iio AA’ere relieved AA'hile taking progynon 
became severe again after medication had been stopi^ed for several months. One pa- 
tient reported that the next period after discontinuation of the treatment was ac- 
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vudoeiino products represented in the lublo appuiontly had little, if any, effect. 
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conipanied by the usual pain. Five of the 13 ^Yo^^eIL Avere able to remain comfortable 
with the aid of analge.sics of the tj-pe of acetyhsalicylic acid after they discontinued 
the use of progj-non. One has since been relieved entirely by insertion of a silver 
spring pessary by her home physician. Two of the patients whose condition was im- 
proved had undergone previous operations for dysmenorrhea without benefit. 

Of the 27 patients who received sistomensin, 9, or 33 per cent, had menorrhagia and 
in those cases sistomensin was chosen because of a desire to lessen the amount of 
bleeding as well as to observe the effect of the preparation on the dysmenorrhea. 
Five of these patients have reported a normal amount of flow. The menstrual cycle 
of all but four patients of this group was regular. The pain of one patient was 
completely relieved for one year. Later she reported, however, that she had severe 
pain until the flow began. Fifteen obtained partial relief which lasted from a few 
months to three years following treatment; all have reported return of the severe 
pain after discontinuing the medication. One of them has been entirely cured by 
dilatation and curettage performed later el.sewhere. 

Of the 44 patients who were given emmenin, 11 (24 per cent) had irregular 
periods and the cycles of 4 of the.se 11 patients subsequently' became regular. One 
woman, twenty-two years of age, who had had dysmenorrhea for two years, was 
completely relieved of pain after she had taken emmenin for only one month. 
Eight of the patients whose dysmenorrhea returned after cessation of the medica- 
tion have reported that the pain is Ic.ss severe than it was before treatment. Thirteen 
who had been relieved while taking emmenin said that the dysmenorrhea was as 
severe after discontinuing the medication as it had been before the start of medica- 
tion. 


TABI.E III. SUM^tAnY OK IIESULT.S OK TUEAT.MEXT WITII EOENTGEN E.\YS and 


KIND OK TUEAT- 

MEXT 

i 



[REIilEK ATTRIBUTABIiE TO TREATMENT, CASES 

DOSK 

TOTAL 
CASES ^ 

rO.MPEETE 

IMPnOVE.NfEXT 

ONLY 

NONE 

Koentgen rays 


2 

3 

2 

3 

0 

0 

0 

0 

Radium 

■ciHS 

■1 

4 

1 

1 



■91 

2 

0 

• ) 

Totals 


K) 

1 11 
((>9 per cent) 

1 

(G per cent) 

4 

(25 per cent) 


Two of the a j)atients (Table 111) wlio received roentgenologic treatment were 
given a light do.‘-e of roentgen ray.s, the .«o-called stimulating do.^e. This light dose 
was given over the pituitary gland in one case and over the ovarie.s in the other, with 
relief of j)ain for six months in both ca.scs, at which time the treatment was re- 
peated, again with relied'. Because of the danger of loo Innivy exjiosure, this method 
of treatment .should be useil very cautiously and only by roentgenologists of ex- 
perience. Tliree patients aged t wenty-.‘--ix, lliirty-seven, and forty-three years, re- 
spectively, had a satisfactory inenopaiise following a menopausal dose of roentgen 
ravs. 


A nund>er of years ago one of us tL. .1. .S.) observeil tliat teinpontry cessafioii 
of menstruation subsequent to the uterine apidication of a small amount of radium 
was followed by reestablislimeiil of the meimfrual eycle without jiaiii altliough pte- 
viouslv menstniation had I-eeu aei-ompaiiied by severe pain. As a result of fh's 
observation. !I patients of thi'- series (Table Jit) were given ini riiiiterine radium 
treatment, d reeeiving a small dos<u Of these, 3 rcceivetj .'tcui mg. hr. tirid -5, -IdU, 
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450, and 780 mg. hr., respectively. These patients were carefully selected and were 
given the radium only after other means had failed to give relief. One patient, 
aged thirty-five years, who received 450 mg. hr., ceased to menstruate after three 
and a half years of jiainle.ss regular periods. Normal menstrual periods were resumed 
without pain in three other instanc.e.>s. Irregular menstruation, but accompanied 
by very little pain, occurred in one case and in one instance the jjatient continued to 
have dysmenorrhea. The 5 patients who were given what was considered a meno- 
pausal dose of i-adium were aged thirty-two, thirty-six, forty-two, forty-two, and 
forty-six years, respective!}', and received an average of 1,100 mg. hr. of intra- 
uterine radium treatment. In only 2 cases did menstruation cease; in another, after 
eight months of amenorrhea, painful but regulai' menstruation returned. In one 
case, after six months of amenorrliea, painful irregular flow returned, continued for 
several years and then permanent amenorrhea appeared. This patient was forty- 
seven years of age when this report was written. The fifth patient reported that she 
was having very irregular and painful menstruation. The choice of the menopausal 
dose of radium was dictated in these 5 ca.ses by several factors: the greater age of 
the patients, the presence of menorrhagia and the failure to control the dysmenorrhea 
by less radical measures. 

For those patients wlio are incapacitated for one or more days eveiy 
month and who have not benefited by medical and hygienic measures 
conscientiously followed for several montlis, resection of presacral nerves 
is to be considered. Tlie results obtained at tlie Mayo Clinic by this 
procedure are not included in tliis study but have been reported by 
Couuseller and Craig and by Adson and Masson, who obtained 100 per 
cent relief of pain in 9 cases, 95 per cent relief in 2 eases, and 75 per 
cent relief in 3 eases following the operation. Careful selection of pa- 
tients should be made for tliis operation, especially with regard to the 
nervous stability. Tlie nervous, high-strung girl is veiy likely to become 
more nervous and introspective and the family more concerned aliout 
the girl’s invalidism following any surgical procedure. 

COMMENT 

Primary ovarian functional dysmenorrhea is an economic and social 
handicap for a considerable number of women and a review of the re- 
sults of attempts to remove the cause of the pain is indeed cause for 
discouragement. 

Nervous instability and lowered tolerance of pain may be contributing 
etiologic factors when the patient is a slender, studious girl who has 
esthetic tendencies and who shuns physical activity, but dysmenorrhea 
afflicts also the vigorous, athletic girl of excellent nervous stability. 
Much can be done to relieve the moderate dysmenorrhea by intelligent 
attention to psychic factors and bj'' improving the general physical con- 
dition by systematic pliysical exercises and by control of constipation. 
More definite knowledge of the function of the various endocrine glands 
and of the role played by the hormones may throw light on the etiolog}'^ 
of dysmenorrhea and thus offer means of controlling the pain. 
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Eevicw of the cases ivliicli form the basis of this study discloses tliat 
the antispasniodics, siicli as benzjd benzoate, gave relief in 50 per ceiit 
of the cases. In about 50 jier cent of those cases in which dj'^sineiiorrhea 
was associated with irregularity of the menstrual cycle the use of the 
estrogenic substances, emmenin, progynon and sistomensin, controlled 
the pain. For those patients in treatment of whom the more simple 
medical measures are ineffective, more radical measures must he con- 
sidered rather than resorting to tlie use of opiates. Eesectioii of 
the presacral nerves or small doses of radium or roentgen rays are to iie 
earefuUy considered as means of obtaining relief for the patient wiien 
other methods have failed. 
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CLINICAL OBSERVATIONS ON THE EFFECT OP 800 K.V. 
ROENTGEN RAYS IN UTERINE CARCINOMAS"' 

Henry Sci-initz, A.M., M.D., P.A.C.S., P.A.C.R., Chicago, III. 

(From the Department of Gynecology, Loyola University School of Medicine, and 
the Mercy Hospital Iimtitutc of Badiation Therapy) 

F rom May 15, 1933, to June 1, 1934, eigJity-nine patients with 
carcinomas of tJic female genei*a1ivc organs were admitted 1o tlic 
Mercy Hospital Instil utc of Radiation Therapy. Seventy-eiglit car- 
cinomas were treated with 800 K.V. roenlgen i-ays. Tlie time elapsed 
in these eases since the termination of the ti-eatment, tlierefoi-e, lias l)een 
from twenly-foui' to Ihirty-six montlis. It is too early 1o rejmrt perma- 
nent or absolute cui-e rales, wliich must he liased on a survival rate of 
the conventional five years. However, a survey of the clinical resulls 
at this time may enal)Ie one to form a relative opinion on the thei'aj)culic 
efficacy of 800 K.V. roentgen rays in conijiarison with that of 200 K.\. 
roentgen rays which arc at ])resent almost universally em])loyed in the 
.so-called coinihned method of radiation ti-eatmcnt with radium and 
roentgen ray in uterine earcinoma.s. 

The objects of this report are twofold, namely to pre.senl the early 
local effects and the constitutional reactions produced with the thera- 
peutic use of 800 K.V. roentgen ray.s, A discussion of the technical and 
physical details has been omitted. Those interested in these phases oi 
radiation thera])y are rcferr<‘d to the literatin-e.’ 


•Kf.i'J nt M'-otitifr M tVe Chic.'ino fiynfrolnnlcal .SocioJ}-. May J.', V.C.e. 
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THE LOCAL RESULTS OF TREATJEENT 

The early local effects of radiation tlierapj" coincide with tlie survival 
rates attained at the end of thirty-six months, which are tabulated in 
Table I. The carcinomas are divided into primary and recurrent. 
These main divisions are again subdivided into four clinical groups, 
namely : 

Clinical Group I: The dearly localised carcinoma j 
Clinical Group II: The doubtfully localised carcinoma; 

Clinical Group III: The invading growth; and 
Clinical Group IV: The terminal or fixed groiutlu 

The clearly localized growth should not be larger than 1 cm. in 
diameter, and the uterus should be normally movable. The doubtfully 
localized growth may involve almost one-half of the vaginal portion of 
the cervix, but it apparently is still limited to the uterus, which, how- 
ever, is not normally movable due to loss of elasticity of the paracervical 
tissue from inflammatory or neoiilastic changes. The invading growth is 
chai’acterized by an invasion with cancer of the parametria, constituting 
the suspension apparatus of the generative organs. Tlie tumor mass 
as such is movable, but movability is restricted. The terminal carcinoma 
means a fixed tumor due to a frozen pelvis, or an invasion of tlie vaginal 
walls, the urinary bladder, or the rectum, or the formation of distant 
metastases. 

The results of treatment are designated as arrested or not improved. 
If symptomatic or anatomic healing ensued, determined by folloAV-up 
examinations at monthly intervals, then the tumor was considered ar- 
rested in growth. If the patient succumbed, or the tumor remained 
active, or the patient did not report for follow-up, tlien tlie tumor was 
not improved. 

Table I. Result op Treatment 


CLINICAL 

GROUP 

NUMBER 

ARRESTED 

NOT 

IMPROVED 

NUMBER 

ARRESTED 

NOT 

impro\t:d 

I 

1 

1 





II 

5 

4 

1 




m 

14 

9 

5 

8 

3 

5 

rv 

10 

3 

7 

40 

8 

32 

Total 

30 

17 

13 

48 

11 

37 


There were three stump cancers in the primary and five stump cancers 
in the recurrent carcinomas, that is 10 per cent. The percentage of 
arrested primary cancers is 56.67 and of arrested recurrent cancers 
22.92. 

These values without any other qualification would be of only minor 
importance. However, their significance is enhanced compared with 
similar percentages of local results obtained in the radiation treatment 
of cancers subjected to different technics, that is with radiations of dif- 
ferent qualities or lower voltages. Four periods have been studied in 
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tlie clinic. Tlie factors of tlie teelinie of eacJi period are shown in Ta])le 
II. Tlie cases admitted during one .year of eacii period were taken and 
tlien divided according to Hie results of treatment at llie end of eighteen 
months (see Table III). 

Table II 


periods 

RADIDAI 

WG. 

EL. HK. 

ROENTGEN 
K.V. MAX. 

F. S. D. 

C.M. 

FILTER IN MM. 

FIELDS 

H. V. L. 

IN 

MM. eu. 

R. 

IN 

AIR 

SIZE AND 

NO. 

AL. 

CU. 

SN. 


3600 

90 

30 

10.0 



25 

9 to 14 

0.5 

675 



to 

to 

or 



or 

or 





140 

65 

1.0 

0.5 


225 

2 to 4 



1921 

1 

1 

1 





1 




to 

3600 

200 

()5 

1.0 

1.0 


300 

2 to 4 

1.58 

900 

1925 





1 






1926 

3600 


65 

1.0 

1.0 

mm 




1375* 

to 

to 

200 









1932 

4S00t 



1.0 

2.0 




1.94 

ISOOf 

1933 

1 1200 

SOO 

70 

3.0 

4.5 

1.56 j 

300 1 

2 to 4 

8.80 

SOOOf 


*Five fraction doses oacli of 275 r. every otlier day to eacli field. 

tTen fraction doses one every otlier day to each field. 

tThree fraction doses each 1,500 to 1,000 ins. el. lir. in eight-day intervals. 


Table III. Eesults of Tkeatjiekt at the E.vd op Eigiiteex jMonths 


PRIMARY 

REOURUENT 

YEAR 

NUMBER 

ARRESTED 

NOT 

IJ[l‘ROVED 

NUMBER 

ARRESTED 

NOT 

i.mpro\t:d 

1914 

00 

5 

17 

10 

0 

10 


.37 

11 

26 

9 

2 

7 

1926 

19 

7 

12 

2 

1 

1 


30 

17 

13 

48 

11 

37 


The percentages of survivals after eiglileen inonihs in llie primary 
cases were 22.7 per cent in 1914; 37.8 per cent in 1921; 36.84 per cent 
in 1926; and 56.67 per cent in 1933. The absolute curability percentages 
in tlic.se periods were 14.70 in 19J4; 26.77 in 1921; and 30.92 in 1926. 
Hence the ratio between the preliminary results at the end of eighteen 
months and the absolute curability rate is as follows: 

Table IV. Ratios Retween the Pbei.imi.n'auy and Five-Yeab Citie T{ate.s 



J’RELI.MINARY 

■Eiaon 

RATE AT 


IS MONTHS 

19M 

22.7 

lt»22 

,37.8 

1926 

36.84 

19.33 

56,67 


ABSOLUTE CUBABILITV BATIO 


11" 'I • O 

J‘t,/ •» • - 

L’(i.77 ‘i : •'* 

.■! 0.02 5 

» ? 


These ratios may be apidied to the preliminary results obtained with 
800 K.A’. roentgen i-ays. It has been our observation that the five-year 
cure rate inerea.sed invariably with an im]>rovemcnt in the (jmdity oi 
roentgen ray.s, as tin* radium do.se remained jiraeiically the .same. T\n‘ 
difrerenee in treatment between the i>enotI,s of 1.022 to 192.5 and 1926 
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to 1933 lias been in tlie time spacing; during the period 1922 to 1925 the 
entire treatment was completed within seven days and during the 
period 1926 to 1933 within twenty-one to twenty-eight days. The time 
spacing permitted an increase in the total radiation dose used in the 
1922 period of about 35 per cent. The five-year cure rate was increased 
4 per cent. 

Should the ratios seen in Table IV prevail then the 56.67 per cent 
would be reduced to about 35 per cent if the first period ratio prevailed; 
to about 40 per cent if the second-period ratio proved effectual; and 
to about 45 per cent if the third-period ratio were applied. I do not 
wish to make predictions or to be speculative. The results attained 
under similar conditions in the iirevious periods justify the statement 
that the five-year curability rate should improve as the preliminary sub- 
jective and objective results have improved formerl}' with an increase 
in the voltage or a decrease in the wave length of the roentgen rays. 

The results of treatment in the recurrent carcinomas are negligible 
from a curative viewpoint; but noteworthy' from a palliative standpoint. 
Results should become improved if the surgeon would refuse to operate 
without preoperative, adequate radiation treatment or would refer the 
patient for adequate radiation treatment immediately after operation. 
A perusal of the allotment of the recurrent carcinomas to the clinical 
groups reveals that patients came late usually during the terminal 
stage. A recurrent carcinoma should not be treated until the clinical 
diagnosis has been corroborated by a histologic diagnosis. This is 
especially important in carcinomas recurrent after radiation treatment. 
The ulceration may be carcinomatous or infiammatory due to radiation 
necrosis. A repetition of the radiation treatment when radiation necrosis 
is present would then be directly disastrous. 

The palliative results obtainable with 800 K.V. roentgen treatment are 
at times remarkable. Palliation is especially seen in carcinomas causing 
pelvic pain due to invasion of or pressure on the pelvic sensory nerves 
or to edema of the legs from lyunph stasis by pressure of the fixed car- 
cinomatous infiltrations on the blood and lymph vessels or obstruction 
of the ureters by invasion or by compression. Such palliation is mostly 
seen after the application of about 50 per cent of a tolerance skin dose 
to the midpelvis. This dose measures about 1,500 to 1,800 r. with- 
out backscatter in the midpelvis. Pelvibimanual examination reveals 
then a softening of the indurated tissues or a return of mobility of the 
tumorous masses. If objective or subjective improvement is not attained 
after the application of one-half of tlie total dose, then the outlook for an 
arrest of the primary cancer or a relief from parametrial invasion or 
compression of nerves, blood vessels, or ureters is probably veiy poor. 

The sequence of the local reactions was as follows: Palliation of 
pain and total arrest of bleeding occur with the onset of reduction in the 
size of the tumor and appear about the midperiod of the treatment. 
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Absorption of the growth would be completed Mdthin two to six' months. 
The rate of resolution depends on the size of the growth, on the amoimt 
of connective tissue cells in the gi'OMdh, and the cliaracter of the tumor 
cells as radiation sensitiYi1,y, cell type, modification of tlie cells caused 
by previous radiations. 

The local changes in the skin consist of epilation and erythema after 
a dose of about 50 per cent of the total dose, and exfoliation with a wet 
dermatitis at the termination of the treatment when the full dose has- 
been given. The mucosae of the vagina, urinary bladder, and rectum 
assume a deep red color after about 50 ])er cent of the total dose has 
been applied and a white pseudodiphtheritic mucositis at the end of the 
treatment. The deep red discoloration reaction is accompanied by fre- 
quent and painful urination and diarrhea. The skin and mucosa reac- 
tions subside within four to six week.s. The tanning of the skin is negli- 
gible, and the hair regrows invariably. 

GENERAL CONSTITUTIONAL REACTIONS 

So-called radiation sickness as nausea and vomiting is hardly ever 
seen, though anorexia may become troublesome in the latter half of the 
course. It probably results from an alkalosis. The pH determinations of 
the blood are being undertaken, but a conclusion has not as yet been 
reached. 

Gain in weight and strength may occur during the course of treat ment 
coincident with the cessation of bleeding, ulceration, infection, and 
toxemia. It, however, may run a slow course after the treatment, coincid- 
ing more nearly with the gradual response of the tumor to radiation. 
Giiin in weight and strength is a favorable prognostic omen; lo.ss of the 
same is usually a sign of the continuance of the destructive ravages of 
the cancer. 

Blood examinations- have been made routinely and at stated intervals. 
The. erythrocyte count, hemoglobin percentage, leucocyte and differential 
count have been determined before the beginning of treatment and 
after the fifth, tenth, twelfth, fourteenth, eighteenth, and twentieth 
treatments in 60 con.secutive cases. Significant decrea.ses in the erythro- 
cyte count (300,000 or more) occurred in only 10 cases, aJid were prac- 
tically always associated with fa)--advanced malignant disease. In sis 
instances there was a definite increa.se in the number of erythrocytes 
during the cour.se of treatment. The i-eniaining cases showed no 
significant changes. 

Changes in the erythrocyte count were usually but not always accom- 
]>anied by a corresponding change in the iiercentage of hcmoglnbin. 

In three case.s-, the hemogh/biu percentage fell 10 to 15 points without 
any decrease in the erythrocyte count. 

Chances in the leucocyte count occurred more frcffucntly and were 
more iironounced than the changC-S in the erythi-ocyte count or licmo- 
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giobin. The leucocyte count dropped to or lielow 4,000 in 21 cases. In 
19 of these cases, the leucopenia was very transient and the differential 
counts remained normal. Only two instances of stubborn, leucopenia 
were observed and these were botli associated with multiple metastases 
to the bones. 

These observations may be summarized as follows : 

1. There is early relief from subjective symptoms sucli as pain, 
distress, discharge and bleeding, which is evident at about the midperiod 
of the treatment, that is from tlie fifteenth day on, as the course is ex- 
tended over four weeks. Tlie relief is permanent with an arrest of 
growth, and the symptoms reappear witli a recurrence. 

2. The systemic reactions are mild. Nausea, vomiting, and loss of 
appetite are infrequent. This is very apparent to one familiar with 
medium voltage therapy, i.e., 180 to 220 K.V. maximum. At the onset 
of the skin reaction and mucositis, symptoms referalile to tiiese complica- 
tions arise, as burning and itcliing of tlie skin, frequent and burning 
urinations, and frequent watery and mucous stools. They appear about 
the twenty-first day, reach a climax at about the fifth or sixth week, 
and then gradually abate until complete healing lias occurred at about 
the seventh to eighth week. 

3. The effect on the growth is seen early. If no decided reduction in 
size of growth occurs at about the twenty-first day, then it may be 
assumed that total arrest or resolution of tlie growth wiU usually not 
occur. 

4. The effects on the normal tissues of the skin and mucous membranes 
are erythema, epilation, exfoliation and secretion in the former, and 
erythema, pseudodiphtheritic mucositis, and water}’- and mucous dis- 
charge in the latter. They disappear at about the sixth to seventh week. 
The hair regrows almost invariably, the taiuiing is slight, and healing is 
seen by the end of four to eight weeks. Induration of the skin is not 
seen. If the general health of the patient had not been unduly lowered, 
as seen in advanced and infected cancers, the effect on the blood count 
did not show any marked reduction in the number of red and white cells 
or the percentage of hemoglobin. 

5. The early results of treatment at an interval of twenty-four to 
thirty-six months after completion of the radiation treatment are verj" 
encouraging. Should these results become modified at the end of five 
years in the ratios seen vnth technics emiiloying 140 to 200 K.V. roentgen 
rays, then a marked increase in the five-year curability rate should be 
attained. 
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ON THE OBSTETEIC MANAGEMENT OP PEEMATUEITy 

Clarence H. Ingram, Jr., B.S., M.D., Pittsburgh, Pa. 

(From the Department of Obstetrics, Western Pennsylvania Hospital.) 

IV/IBDICAL literature contains many studies of premature infants 
IJtit, until the recent reports by Clifford from the Boston Lying-In 
Hospital,^' ^ nearly everyone lias considered tlie premature as essentially 
a pediatric problem. Capper'^ observed that the early and correct appli- 
cation of forceps did not increase the danger of intracranial hemorrhage. 
A few others compared the mortality with the cause of prematurity, but 
tlie Boston studies were the first to sliow tlie marked bearing of the type 
of delivery upon the mortality. 

It has been the opinion of our department for some time that delayed 
delivery would markedly decrease the premature’s chances for life. 
Therefore, in studjnng our records of prematurity at the We.stern Penn- 
sylvania Hospital, particular attention has been paid to the type of 
delivery and its relation to tlie infant’s survival. That this report con- 
firms our opinion is incidental. The essential fact remains tliat entirely 
too great an emphasis has been placed upon the problems of feeding 
and nurseiy care, at the expense of an almost utter neglect of the ino.st 
important ])rohlem, the conduct of labor. 

During the period from June 1, 1924, to March 1, 1935, there were 
10,396 deliveries in this hospital with 349 living premature infants, for 
an incidence of 1 .-29.7 deliverie.s. These infants suffered a gross mor- 
tality of 53.2 per cent, with 36.4 per cent, during the first twenty-four 
hours and 41.8 per cent within the fir,st forty-eight hours. With such a 
preponderance of the deaths occurring in the first two days, it behooves 
us to inquire into the causes of them, both immediate and remote. 

Feeding and kindred nursing problems were handled in essentiali.v 
the .same manner during the entire period. We have felt that the use 
of an incubator or thermostatically controlled nursery does not justify 
itself, and so each baby is kept, in a separate premature bed. Each hod 
has a compartment for the baby IS inches deep, 42 inches long, and 32 
inches wide. It is covered at the ends and sides by a double quilted pad 
containing pockets for hot Avater bottles. There is a rubber covered 
mattre.ss on the bottom. A bath thermometer stays beside the baby .so 
the nur.se can keep the tempei’ature at 90'’ l'\ by regulating the hot 
water bnttle.s. Our experience has been that by plae.iiig the re.sponsi- 
bility of controlling the temperature of the bed directly with the miv.se, 
there has been a minimum of temperature variation. She knows that 
CA'crvihing depend.s upon her, and is neviu' lulled to a false sen.se of 

so 
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security by an impressive maze of thermostatic controls. Before a pre- 
mature baby is born, one of these beds is prepared in tlie nurseiy and 
taken to the delivery room so that the baby is never cliilled. 

It should not be necessary to emphasize the value of breast milk to 
infants in general, and above all to prematures. Suffice it to say that, 
whenever possible, these babies were fed wholly upon breast milk. Lack- 
ing mother’s milk, the entire feeding, or the neeessaiy balance, was a 
modified coav’s milk formula. Feedings Avere begTin AAdien the baby was 
six hours old and repeated at tAAm-hour intervals until sufficient Avas 
taken to alloAv the infant to change to a three-hour schedule and continue 
to gain Aveight. Depending upon the strength of tlie individual infant, 
it A\ms fed either by gaAmge, Breck feeder, bottle, or direct nursing at 
the breast. 

The only addition to the above general outline is that for the past 
four years Ave have been administering fresh citrated blood to small or 
delicate babies. Our purpose is to reduce the tendency to hemorrhage 
and to supply an easily assimilable food, AA^here a baby is not eating aa^cII 
or is markedly jaundiced. The blood is taken from either parent, or 
from another healthy donor, Avithout typing. It is given Avithin an hour 
or tAvo folloAving the delivery and repeated in from tAventy-four to 
seventy-tAvo hours, if the condition of the baby indicates it and the prcAU- 
ous injection has been absorbed. The blood is given in the back, intra- 
muscularly, from 15 to 50 c.c. in amount. Unfortunately Ave have no 
adecpiate data on this particular procedure; yet while no definite con- 
clusion can be draAATi, Ave are of the opinion that it is a very definite 
benefit. 

Since these babies are placed in heated beds at birth, they are never 
chilled. All feeding is done by expert graduate nurses. Of course, the 
very immature infants, incapable of a separate existence, Avill succumb 
veiy quickly. But can Ave blame nurseiy care and immaturity entirely 
for the heavy mortality seen in the first forty-eight hours? Possibly, 
but not AAothout looking for and ruling out all other factors beforehand. 

What other factors should Ave consider? Let us examine the sex, 
the birth Aveight, the cause of prematurity, the cause of death, and 
last, the type of delivery. 

Sex seems to haAm only a slight influence, Avith the mortalitj’" among 
the males being 54.1 per cent AAdiile that of the females AA’-as 51.4 per cent. 
This difference of less than 3 per cent does not indicate a great deal, 
and so aa^c feel that sex is, at be.st, a negligible factor in this study. 

On the otlier hand, tlie Aveight has a Amry marked bearing upon the 
mortality and Avould seem to be our best prognostic criterion. Prom 
Pig. 1 Ave learn that as the birth AAmight increases, there is a steadj’’ 
almost proportionate decrease in the dcatli rate. Hence, other factors 
being equal, the larger the premature baby at birtli, the better its chance 
of survival. 






In this sc-ries, miiitipl'r pre2n2iK;y elves the lo'vest rnorlahtv •.■•nilff 
^ipont^Beous group c-ornes nest. Tho rnatc-mal toxorrdz tiroup is 
and tlift dJnerenc'^ In n.-sults beivreen s'i>ontaiK<.n5 and indac-ed laL-or :s 
verv sllsbt. Therefore’. In ST>ite ox our STOi'es to the eontrarv; .ve ^0?,- 
thaf '."here the rnother s ioxonda is not quickly controlled, and tee haup 
is apparently viable, its chanc^-s of survival are enhanced il Ut>or^is 
induced bv simple rxinture of t.he membranes. 3 Iateraal bleeuing, tor 
obvio^ rfisons. yieldi^ llie highest infant mortality. Even though bo^ 
alive, such babies have suiiered more or less intrauterine aspnj.una 
that/ even vrithout the erctra birth trauma, they are e.vtremely 
develon cerebral hemorrhage. This brings us to a eonSiUeration ox -ae 
or cau-ses of death among premature infants. 

Vfth nearly lO'ir-Siths of our total mortality occurring vdthin forty- 
ei^dnt hours of delivery, it would seem that feeding and nursery care 
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are, at best, of secondary importance. Not that mc wish to minimize 
the value of eitlier, for both are decidedly essential. Eatlier, we must 
admit that most of the deaths occur before either of these factors has had 
time to be of any material inUnence. Unfortunately onr records are 
based, to a large extent, upon the clinical diagnosis with very few 
autopsies to give pathologic support. According to these records, cere- 
bral hemorrhage accounted for only 9 (4.7 per cent) of the 186 deaths. 
Atelectasis caused an equal number, while asphyxia is credited with 6 
(3.2 per cent). By far the greatest number, 145 or 77.9 per cent of the 
total, was attributed only to prematurity. In contradistinction to this, 
Hess'^ has reported on 307 premature deaths of which 246 were aiitop- 
sied. Of these latter, 107 or 43 per cent were definitely proved to have 
an intracranial hemorrhage. On the basis of this report, it would appear 
that our incidence of 4.7 per cent is far too low, and that intracranial 
hemorrhage should be considered as the major cause of death in pre- 
mature infants. Tliis being the ease, we should find that the lowest mor- 
tality would be found following the least traumatizing labor and that 
the converse would also be true. 

Therefore, let lis consider the types of deliveiy and see if any sig- 
nificant facts may be learned. Of 52 forceps deliveries, 17 or 32.6 per 
cent died, jdelding the lowest mortality for any type of .delivery. As a 
contrast, we find 203 spontaneous live births witli a loss of 113 or 55.6 
per cent and, while this is second only to the forceps cases, it is already 
higher than the total gross percentage. In third place we have the group 
of 23 versions with a loss of 13 or 56.5 per cent, while in 51 breeches 
there was a mortality of 35 or 57.3 per cent. These percentages are 
veiy slightly higher than those shown in spontaneous deliveries and, we 
feel, should argue convincingly for reducing the time of labor. If the 
length of labor were the only factor, then cesarean section should show 
us the best record of all liut, strange to say, this is not the case. In our 
series of ten sections we lost 80 per cent of the babies. This being even 
higher than that reported by Clifford," we iieartily agree with his con- 
clusion that, ‘ ‘ The present technic of cesarean section is one of the most 
hazardous methods that can be used for tlie delivery of premature 
infants.” He suggests that this might be due to the preoperative use of 
morphine. Since Ave never use this drug prior 'to delivery of the baby 
in cases of cesarean section, Ave must look elseAvhere, for morphine cer- 
tainly cannot be the cause of our high mortality. 

Can Ave attribute the mortality to the same cause A\diieh aaus our indi- 
cation for cesarean section? Let us reAueAv these cases to see if there is 
anjhhing to serve as an explanation. Three cases AA’^ere repeat sections 
done because labor began prematurely, and all the babies Avere lost, as 
AA^as one in the case of an electwe section for a generally contracted 
pelvis. Tavo eases of mitral AmlAnilar disease AA'^ere sectioned. The first 
baby died of cerebral hemorrhage. The second patient had tAAuns, one 
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of whicli ill Iwo dnys. wliilo llui sr-cond di<!d on lln,. iiiiiety-eijrlitli 
dny oi iindnul rilioii. In Iavo cn.sns of }));i('onln jin-vin. oin? hnliy died in 
five hours, wliile Ilie second survived, niid in one c;is(‘ of cervical car- 
<‘inonia llie hahy alsfi surviv(*d. ^riiri'c* haliies Aveii^lied ovttr four pounds 
;md two of llieiu survived. 'I'lius il would seem llial a hahy under four 
pounds has only a slijrhl chanc(‘ of survival. One indication for tlie 
operation is ahout the same as another and the, small haliies can rarely 
survive. Since tln're is no birth trauma, and since we do not u.se 
morpliine jireojieratively, the oiu' common factor remainin'! would .scorn 
to he the inhalation ane.sthetic friven the mother. The anc.sthe.sia i.s 
more ])rolon‘red for a section than for a foreejis delivery, I’hi.s may 
account for the heavy mortality or it may not. hut it. miglit he worth- 
while to try a few smdi case.s willi spinal or hical anesfhe.sia, hy way of 
eomiiari.son. 

.SUM M Ally 

1. ^Vith over four-fifths of our total premature mortality occurring 
within forty-eight hours of delivery, we must look to other factors than 
feeding and nursery care to account for it. 

2. Afi the birth Aviught increa.sc.s. .so do tim chances for the infant’s 
survival. 

3. j\rultiple iiregnancy and maternal toxemia give us the hest results 
among the known causes of ])remature labor, while antciiartum bleeding 
aet.s as the greatest cause of infant death. 

4. Forceps delivery offers the be.st method for handling jircmature 
labor and cesarean section, as now. done, the worst. 

COXCLU.SIOX 

The .subject of prematurity warrants further study from the ohstctric 
viewpoint. The method of delivery is a tremendous factor in the ulti- 
mate outcome of these infant.s. 
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POSTOPERATIVE URINARY TRACT SEQUELAE IN TOTAL 

HYSTERECTOMY 

A Cystoscopic Study of 200 Cases 

Ralph W. Eddy, M.D., Cincinnati, Ohio, and 
Fred. H. ]\Iiller, M.D., Dayton, Ohio 

(From the DepaHment of Ohsteirics and Gynecology, Western Bcserve University 

and the University Hospitals) 

T T IS the generally accepted lielief among surgeons that trauma to the 
A bladder and ureter is a common and serious complication in total 
extirpation of the uterus. ..Bland lists five types of total hysterectomy 
as the five most frequent causes of ureteral injury. IMany articles have 
apjieared to substantiate this claim. All have been based on proved 
cases appearing in a series of hj’-stereetomies, and their conclusions are 
incontestable. 

Injury is not always recognized at the time of operation. A fatal 
peritonitis may result from an unnoticed rent in the bladder with the 
escape of. urine. Complete anuria or the presence of hematuria may 
reveal ligation or other injury to the ureter. The appearance of vesical 
or ureteral fistula may be the first notice of operative injury. Still later 
manifestations may be hydronephrosis, pyonephrosis, or complete 
atrophy of the kidney, often with no warning symptoms for months 
after operation. Bladders of small capacity may result from the at- 
tachment of the vesical peritoneum to the reconstructed pelvic sling 
made by suturing together the broad ligaments after hysterectomy. 
These patients complain of urinaiy frequency and urgency and are 
often believed to have cystitis or trigonitis. 

Much has been said about ureteral injuries discovered after operation. 
It is generally believed tliat many are never recognized. 

Harris reports a case in wliicli serious symptoms did not occur until nine years 
after the operation. Newell states that there are no definite symptoms in unilateral 
ligation of the ureter and that death of the Iddney occurs before the ligature is ab- 
sorbed. Bland, in a comprehensive review of the literature, collected 316 cases of 
surgical injuiy of the ureter. Personal communications from 51 other surgeons 
juelded an additional 125 cases. Bland says, ‘ ' Despite prevailing belief that ureteral 
damage is rare, I believe it to be one of the most, if not the most frequent, as well 
as the most serious accidents of pelvic work. . . . No doubt a certain number of liga- 
tions occur which are never recognized and which do not provoke symptoms though 
kidney destruction is inevitable.” Morris and Brunton, speaking of traumatism to 
the ureter, say, ”The effects may not be observed immediatety and in the ma.iority 
of cases they are not. The patient may go for months or perhaps years without any 
operative lesion being discovered.” 

Our attention was drawn to this problem liy a patient, Florence E., 
forty-seven years old, colored, who was operated upon July 11, 1934, 
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hy Olio of US. A povwoovrhnphy, {ihflotniiial jmnhyslcrcc.loinY, hilalcral 
.s<i]j)iiip;'()-oo})}ioroct oiiiVj and appoudcHitotiiy \YCi’fi done. Tlio poslopora- 
tive ooiirso was onliroly uriOYOuIfnl. i\riiximuni lernperafnro was 38.5® 
0. Tlicre were no inanarv syinpforn.s. 3'lio ])alion<. wa.s discharged on 
(lie Iwclffh postopera five day in good condilioii. Four wcehs after 
operation a watery vaginal diseliargo was noted. Investigation revealed 
a ureteral stricture and a uroterovaginal fistula on the right side 4 cm. 
above the ureterovesical orifice. 

This ca.se suggested to us that such injuries with an a.syinplomatic 
latent period might, indeed be more frequent than we realized. We 
were unable to find in the literature any adef|uate study to prove tin's 
generally accepted belief. We. therefore, instituted cystoscopy with 
ureteral catheterization and microscoj>ie examination of the urine from 
bladder and ureters as a follow-up ]>rocedure to determine the. etfect 
of operation on the urinary sy.slcm. 

Tw’o hundred ]iatients who had undergone total hysterectomy, cither 
by the abdominal or vaginal route, were studied. They were aeceiited 
without reservation if they had previou.sly had a imnhystcrectomy in 
our department and would .submit to cystoscopy. The investigation 
was begun in December. 1934, and continued for eight months. The 
patients were secured from the operative follow-up clinic in gynecology. 
While some patients declined cy.stoscojn- none were encountered with 
evidence of .serious urinary tract lesions that are not included in this 
series. The patient with urctcrovaginal fistula and stricture, previou.sly 
mentioned, was not. included because the diagnosis was made four 
months before this .study was begun. 

The .series studied comprised 187 abdominal panhy.^teroctomie.'!, 2 radical ab- 
dominal panliystcrcctomies CWortlicim), and 11 vaginal hysterectomies. With tlie ex- 
ception o£ 4, all were performed by the house stall. Fouilcen operators in all par- 
ticipated. Eight of the staff did 5 or Ics.*! each, 4 did (1 to 25, and 2 did 26 to SO. 

The ages of the patients Mere cla.ssificd, though there is no j^artienlar reason why 
ago should influence injury. It was found that the greate.st number, 05, were in the 
fourth decade of life at the time of operation (Table I). Tliis is in accord Avith the 
observation that most major gynecologic procedures arc ncces.sary in the late child- 
bearing age. 

Tahi.k T. Agk of I’.vi'ik.vt.s 


1. 21-30 35— 17..5% 

2. 31-40 05— 47..5% 

3. 41-50 56—28.0% 

4. 51-GO 13— 6.5% 

5. 61-70 1— 0.5% 


Table II lists the major indications for operation. Benign tumors of the uterus 
lead the list ■adth 96. Inflammatory disease of the adnexa, adtli 10, is Ioav as a 
primary indication, but many others presented inflammatory changes though listed 
under other indications. Injuries of parturition as the chief indication in 70 patients 
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appears to be a large number. However, marked relaxation of the iierineum with 
injury and infection of the cervix and malposition of the uterus is an important 
indication for perineal repair and panhysterectomy in the University Hospital Clinic. 
This, of course, applies to older women who have adequate sized families or are 
past the child-bearing age. 

An analysis of the types of operation done reveals that panbysterectomy alone 
occurred only 16 times. In all others total hysterectomy was combined with re- 
moval of one or more of the adnexa, some tj'pe of iierineal plastic, or both. All 
vaginal hysterectomies had adequate j»erineorrhaphies after reapproximation of the 
uterine supports and repair of the cj'stocele. Types of operation are classified in 
Table IH. 

Cj'stoscopy was performed at any time after the six weeks postoperative period. 
Two-thirds of the entire series were performed in the interval of two to twelve 
months after operation. The longest interval between operation and cystoscopy 
was four years and seven mouths (Table IV). We believe the large number of 
patients showing residual cystitis (Table VI) is due to the relatively short period 
between postoperative catheterization and C3'stoscopy. 

Table II. Major Indications 


1. Injuries of parturition 

70—35.0% 

2. Inflammatory disease of adnexa 

10— 5.0% 

3. Ectopic pregnancj’' 

2— 1.0% 

4A. Benign tumors of uterus 

96—48.0% 

4B. Benign tumors of adnexa 

7— 3.5% 

5A. Malignant tumors of uterus 

3— 1.5% 

5B. Malignant tumors of adnexa 

3— 1.5% 

6. Other indications 

9— 4.5% 


Table III. Type op Operation 


1. Vaginal hj'sterectomy plus adnexa 1 — 0.5% 

2. Vaginal hysterectomj'- 10 — 5.0% 

3. Abdominal panhj’sterectomj’- alone 16 — 8.0% 

4. Abdominal panhj'stercctomy plus plastic 70 — 35.0% 

5. Abdominal panhysterectomj' plus adnexa 54 — 27.0% 

6. Abdominal panhj'sterectomj'^ plus plastic and adnexa 47 — 23.5% 

7. Radical abdominal panhj'sterectoraj’' (Wertheim) 2 — 1.0% 


Table IV. Relation op Cystoscopy to Operation 


1. 

Under two months 

25- 

-12.5% 

2. 

Two to six months 

80—40.0% 

3. 

Six to twelve months 

56- 

-28.0% 

4. 

One to two years 

31- 

-15.5% 

5. 

Over two years 

(Longest interval 4 j’ears 7 months) 

S- 

- 4.0% 


It is well Imown that lesions of the uterus and adnexa, as well as 
relaxations due to parturition, are frequently accompanied by urinary 
symptoms. A study of the history before and after operation reveals 
an interesting difference in cardinal S3’'mptoms. It will be noted in 
Table V that there was a small but constant reduction in all types of 
urinarj’- sj’^mptoms after operation, although the tendencj^ to infection 
due to postoperative catheterization is well knowoi. And a comparison 
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of the nninhci- with no poslopernlive synipleins (Table V) and nonnal 
^indinp^s on eys(oseoj)y (Table VI) is slnkin«r. t)ne hundred forty-tivo 
had no syniplonis posi opera lively atnl KIH had normal urinary Irads 
as deho’inined by eysloseojjy. 


'J’Aitia: \’. JVa.opia.'Arivi; am* Po.sTer’i.cATivf: .Sv’fi'roM.s 



ri:rni>i:i:ATiVf; i-i 

)ST(tl’KI:ATIVf: 

.1. Dy.-iiirifi 

iOfi'/e 

nx>% 

-. Frcquoni'.y uii'l urgoify 

-.'AAK'r 


a. No .syiupfoins 


7L’.r)% 

•1. Iiu’ontineriw 

njU/r 


"). Itolciitioii 




Taiiia; VI. FiMn.va.s o.v Cy.sTeseorv 



1. 

r>— 2 .r>% 


12. uml trigotiiti.s 

a")—] TXlf/r. 


a. Nomidl 



■I. .‘\loiiv of hhulilor 

]") — 7.59f 


o. Forc.'^liorleni'd hlmtler 

■t— 


It. Aiiaiilatiou of urotor 

a— l,o9r 


7. Strictiin* of urt'li'r 

1— O.Wr 


All cysloseopie examinations weiv done in Iho ou1-pali('nl department 
exco])t four that were subseciuently admitted foi’ ]>yelojrraphy. No. 21 
P. Brown Buerger ey.s1ose()i)es and No. o whistle li]) uretei'al catheters 
wore employed. Spasm was eneountered in 14 ea.ses. Later attempts 
were succe.ssful in 10. Pour i)atient.s had int i-avenous pyelograms to rule 
out .stricture. Of these, ?> weiv normal. One showed a partial obstruc- 
tion at i) cm. above the ureterovesical orifice on the left and moderate 
liydronephrosi.s. This ]irobably constitutes a ureteral sfrieture due to 
operative trauma though a preexisting .stricture cannot be ruled out. 

We have been impre.ssed by the occasional ])atient who returned to 
tlie follow-up clinic after hysterectomy comi)laining of urinary fre- 
quency and urgency and occasionally of dy.sui'ia in whom no evidence 
of eystit.i.s or urethritis could be found. On ey.sto.sco])ic examination 
these patients presented fore.shortened bladdci-s with more or less 
marked lateral bulging. This condition, wo believe, results from scar 
tissue formed under the vesical imritoncum used to cover raw areas. 
The bladder apparently cannot expand upward as it noi’inally does 
and a bladder of small capacity is the result. Griffiths, and later, Morris 
and Brunton, mention various operations that int.erfere Avith the filling 
and ascension of the bladder, but do not describe this condition resulting 
from liysterectomy. We believe it to be a serious bladder injuiy, usually 
duo to faulty operative technic and therefore preventable. Foreshort- 
ened bladder was encountered in four cases, an incidence of 2 per cent. 

Another condition Ave have observed and haA'e not previously found 
mentioned is a displacement of the terminal ureter so that it enters 
the bladder at an angle of approximately 90 degrees. This abnorma 
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angulation, "we believe, is due to fixation of the ureter Ijelow the pedicle 
formed by mass ligation of the base of the broad ligament Avith the 
included uterine artery. Theoretically, it maj'- produce hydronephrosis. 
This marked angulation ivas observed in tliree jiatients. None presented 
any evidence of hydronephrosis. 

It is interesting to note tliat four patients had double ureters. Three 
were unilateral and one bilateral. The frequencj’' of this congenital 
anomaly should lie remembered by those doing pelvic surgery. 

The sediments from vesical and ureteral specimens of urine Avere 
examined in every ease. Pyelitis aa^s found in five cases as evidenced 
by tlie presence of pus, in tlie ureteral specimen. Cystitis and trigonitis 
AA'ere determined by appearance of the bladder mucosa and microscopic 
examination of urinary sediment. Thirty-five patients presented this 
condition. None of these infections Avere extensive or acute. Believing 
these infections probalily due to postoperatNe catheterization or the 
persistence of a preexisting cystitis, aa'c found that in 25 of the 35 eases 
with cystitis, eystoscopj’’ had been done Avithin six months after operation, 
and that 15 Avere foiuid Avithin three months of operation. In the re- 
maining patients with cystitis some stated that symptoms deA’-eloped 
long after operation. These sequelae Avere probabh’- not due to the 
operation. 

Atony of the bladder Avas observed in fifteen cases as evidenced by 
abnormal capacity. This condition Avas probably present before opera- 
tion, and due to injuries of parturition. It is possible that later cystos- 
cop.y Avould reveal a return to noianal tone in some of these cases. The 
possibility of operative interference AAUth the nerve supply is to be kept 
in mind, hoAvever. 

Finally, 138 patients presented normal urinary systems as determined 
by cystoscopy and micinscopic examination of the urine. Tliis parallels 
closely the absence of symptoms referable to tlie urinary tract after 
operation. 

SUMMARY 

1. The various types of total hj^sterectomy are by far the most fre- 
quent causes of urinary tract injury. 

2. Symptoms referable to injury may be mild or absent for a con- 
siderable period of time after operation. 

3. Cystoseopic examination of 200 patients AAdio had previously had 
some type of total hysterectomy Avas done to determine the incidence of 
urinary tract sequelae. 

4. One patient Avas found to haA’^e a stricture of the terminal ureter 
Avith moderate hydronephrosis, and incidence of 0.5 per cent. 

5. Four patients presented bladders of small capacity, probably re- 
sulting from operation. 

6. Three eases with an abnormal angulation of the ureter, possiblj^ 
due to operation, Avere found. 
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7. Fifteen piilients sluAveO evidenee of ntonic iOaddors. 

S. Five ])nfients wore .found to have ])yf‘lili.s and 05 1o liave cv.stitis. 

0. There was a small Inil eonstanl deertsise in all (mrdinal urinary 
symptoms after o])era1ion. 

K). 7’licrc is a strikin;; analogy between the number liaviini no ])osl- 
operative urinary sym]i1oms and the number of ])atients with normal 
urinary tracts as determined by eysioseojiy. 

t'ONn.i^siox 

We believe, eystosecijue examination slxnibl be a routine. ])art of the 
follow-U]) care in major ]^elvie snrffery. This small series of cases 
indicates that ureteral or bladder injury is not necessarily a fref|iie?it 
complication of total hysterectomy. 
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Kovacs, r . : Rare Forms of Secondary' Gymatresias and Narrowing of tlie Genital 

Canal, Alonat.cchr. f. Goluirtsli. xi. Gyniilj. 101: 318, 1030. 

Jliirinp (lio past four yxmr.s Kovacs has ohservod 10 eases of gynatresia or 
.stricture of xvhich only 0 were coiigxmital and 13 secondary. The ]a(for tyTie of 
strictures of the vagina] canal are xlue to (1) Iiormonal disturbances, (2) me- 
chanical injuries, (3) chemical .and thermic cau.ce.s, (4) radiation therapy, (5) 
infections, (0) xieophisms, nnd (7) foreign bodies. 

Hormonal disfurbaiices may result not only in menstrual ditlicullics, sterility 
and inenopnnsal troubles but also in local changes in nutrition xvhich are folloxved 
by' strictures of the vagina. Likexvise, changes in the function of the glands of 
intcxmal secretion may aid the formal ion of tumors in the genital tract. When 
neoixlasms of unexplained origin are detected, we should think of hormonal ab- 
normalities. Tlic groxvtlis in the genital tract xvhich are due to endocrine dis- 
turbances heal poorly unless specific Ihenipy’ is apixlied. Scar tissue produces 
either partial or coinixlcto atresia of the genitalia. AA’^heu endocrine therapy' J-s 
institutef, healing is rapid and xvifhout scar formation. Induced abortion may' 
produce atresias in the genital tract and thc.«e can be ox'ercome only by extensive 
operations. The author warns against the indiscriminate application of radium 
for bleeding from the uterus not due to malignancy'. Other forms of therapy ap- 
plied to the mucous membranes .should also be restricted. 

The author advocates the use of hormones in all cases of ulcerative processes 
of the reproductive canal brought about by chemical, thermic, traumatic, or 
infectious processes, because sucli treatment will hasten he.aling and avoid scar 

formation. 


,T. P. Gpf.bnhiuu. 



A STATISTICAL ANALYSIS OP THE KECORDS OP PRIMIGRAV- 
IDAS OVER THIRTY-PIVE YEARS OP AGE 


Paul H. Roeder, M.D., Philadelphia, Pa. 

(From the Philadelphia Lying-In Hospital) 

T his study was undertaken to determine if possible, whetlier tlie ap- 
prehensions of most patients and some physicians about parturition 
in the later years of the childbearing cycle, undertaken for the first time, 
are borne out in actual practice. During the six and one-half years 
reviewed, there were delivered in the Philadelphia Lying-In Hospital, 
13,246 patients. Of this number 113 were having their first labor at 
age thirty-five or older; an incidence of 0.85 per cent or one in every 
117.2 patients. Twenty-two of the 113 were not strictly primigravida, 
there having been 25 iirevious pregnancies among tliem; three being 
pregnant twice; 21 of which terminated in abortion and 4 in miscarriage. 

Table I 

Philadelphia Lying-In Hospital July 1, 1920 to Januai’y 1, 193G 
Total patients delivered 13,246 

Total primigravidas of 35 years or older 113 — 0.85% 

(One patient in every 117.2) 

White 106 Private 78 

Colored 7 Ward 35 


Age . — Between the ages of thirty-five and forty there were 98 pa- 
tients and between forty and forty-five, 15 patients, or a ratio of 6.5:1 
in these two groups. 


Table II. Ages 


35 - 21 I 

40 - 6 1 


36 - 24 

41-3 


37 - 20 

1 98 42-2 

I” 

38 - 19 

43 - 2 


39 - 14 

45-2 



A complication of pregnancy was noted in 46 or 40.7 per cent of tlie 
group. Fifty per cent or half of these had signs or symptoms referable 
to intoxication or the cardiovascular system. 

Labor was comidicated in 31 or 27.4 per cent of the iiatients. The 
two complications of persistent occipitoposterior and floating head at 
term accounted for 20 or approximate]}'' 66 per cent of those so classified. 
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Piioriiornl (joinplkinlioiis occaiiTcd in an oi- 20.0 per eeni of these motli- 
er.s. iSapremia, inxiasl eii^orufcinenl or ])osfoj)eralive I'eaetion \vas the 
coiiiplieal in|^ inelor in 20 or 4/7 of those whost^ eonvaleseenee was not 
nneventful. 

T.MIt.r. in. (TOMI-I.ie.\TIO.\.S OK PliWiS-ANCV 


('oiitr:t<;t('cl lu'lvi.w 

-1(5 ]i.af icntr<- 
(5 

-10.7% 

tSypIiiliH 

O 

(Cardiac diHea.M! 

n 

Tiihcrciilosis 

1 

IlyjK'iIcntiinn 

o 

Old fracture of pedvin 

1 

Toxoniiii 


Deformed pelvis 
K!ifcj)lialitis letliargica 

] 

Preci'lamji.^ia 


I 

Mild toxemia 

»» 

• » 

P.^vcliosis 

1 

Polyliydra ninios- 


.Miiltijdc nn-omee(omv 

1 

Peniicious X. & V. 

«> 

Uterine mvoiims 

1 

JCdonin 

<» 

Plai.'cnta jiroviji 

1 

Antejiart tun Idcoding 

o 

Corvi(ail polyj) 

1 



I’yelilis 

1 


'I'Aiii.r, IV. Co.Mi'UO.\Tiox.s OK L.\noi: 


,‘Jl patients — 27.4% 


Persistent oecipitopostcrior 

10 

]'’Ioating head at term 

KJ 

Failure cervical dilatation 

> » 

Moderate postpartum hemorrhage 

• > 

.Vrrest at midpelvis 

O 

Uoutraction ring 

i 

Disproportion 

1 

Placenta j)revia 

.1 

Petained pla(!enta 

1 


TaHI.K CO.M KI.ie.VTIO.VS OK Pl KIil’KiaeM 



,'io patient.' 



Sapremia 

S 

Plilebiti.'i 

O 

Breast engorgement 

G 

Cardiac decompensation 


Po.st operative reaction 

G 

infected perineum 

1 

Hyperten.sion 

*y 

Toxemia 

1 

Pvelitis 

•» 

• > 

Peritonitis 

1 

Bronchopneumonia 

9 





Twonty-foiir patienl.s Jiad no laboi’, an elective cesarean section being 
performed before the onset of labor. Thirty-six had less than ten lioiirs. 
Forty had less than twenty hours. Thirteen had labors in excess of 
twenty hours; the longest seventy-three hours twenty minutes, but doubt- 
less in many of these the presence of rhythmic hard contractions was ni- 
tormittent and not constant. The average length of labor for the entire 
group w'as eleven hours. Excluding the 24 who had no labor, the average 
was 13.9 hours. 

Of the 116 infants, 103 were vertex presentations; 10 breech; 1 trans- 
verse, and 2 undiagnosed at the onset of labor. Occiput anterior ni 59- 
transverse in 12; posterior in IS; and positive position unknown m 14. 



ROEDER: RECORDS OF PRIMIGRAVIDAS 


93 


Deliver}'- was spontaneous in 8 labors; by forceps in 61, of which '44 
were low forceps and 17 midforeeps applications. Cesarean section was 
performed on 28 patients; internal podalic version in 10; breech ex- 
ti-action in 8; and tiie extraction of a transverse presentation in 1. 

The combined operative incidence was 92.9 per cent. 

Table VI 


TOTAL 

NUMBER 

HOURS 

L.VBOR 


TOTAL 

NUJIBER 

HOURS 

LABOR 

24 

0 


G 

15+ 

1 

2+ 


3 

1G+ 

G 

3+ 


5 

17+ 

4 

4+ 


5 

18+ 

s 

5+ 


1 

19+ 

1 

G+ 


o 

20+ 

8 

7+ 


2 

23+ 

3 

S+ 


1 

24+ 

5 

9+ 


1 

25+ 

4 

10+ 


2 

31+ 

6 

11+ 


1 

3G+ 

4 

12+ 


1 

42+ 

1 

13+ 


1 

4G+ 

5 

14+ 


1 

73+ 


Average (11 

hours 

for 113) 



(]3.9 

hour.s 

for 89) 



Table VII. Operative Ixcidexce 


105 patients- 

-92.9% 

Forceps 

52.2% 

Cesarean 

24.7% 

Version 

8.8% 

Breech 

G.1% 


Episiotomy was performed 40 times; 1° laceration sustained 9 times; 
2° laceration, 16 times; 3° laceration, 3 times. 

Table VIII. Lacerations 


1° 

9 


2” 

16 


3° 

3 


Episiotomy 

40 


Table IX. Analgesia 

Nembutal and scopolamine 


27 

^Morphine and scopolamine 


18 

Morphine 


9 

Sodium amytal 


5 

Barbital 


2 

Codeine 


1 

Nembutal and codeine 


1 

Scopolamine 


2 

Nembutal 


1 ' 

None 


45 

Gwathmey { . 


2 

C 
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weighed 7 pounds and 10 ounces. A severe 3° laceration was sustained 
in this delivei\y. The other died from postoperative peritonitis follow- 
ing an elective cesarean section, before the onset of labor. 

Table XIII. Maternal Morbidity 


29 patients — 25.6% 
Breast engorgement 

6 

Postoperative reaction 

6 

Sapremia 

7 

Pyelitis 

3 

Bronchopneumonia 

2 

Infected perineum 

1 

To.\emia 

1 

Endometritis 

1 

Peritonitis 

1 

Phlebitis 

1 


Table XIV. Maternal Mortai.ity 


2 patients — 1.76% 

Shock; cardiac failure 1 

Postoperative peritonitis 1 


Pour infants were morbid or 3.45 per cent. 

Table XV. Fetal Morbidity 


4 infants — 3.45% 


Prematurity and pneumonia 

1 

Dehydration 

1 

Spina bifida and hydrocephalus 

1 

Cause unknown 

1 


The combined fetal mortality rate was 8.62 per cent or 10 infants. Of 
these, 4 were stillborn ; 4 were premature, and 1 was deformed. One died 

Table XVI. Fetal Mortality 


10 infants — 8.62% 


Stillborn 

4 

Prematurity 

3 

Spina bifida and hydrocephalus 

1 

Breech, immature 

1 

Intracranial hemorrhage 

1 


Table XVII. Comparison of This Series to Hospital in General 


this series 

Complications of pregnancy 

40.7 

18.6 

Complications of labor 

27.4 

14.3 

Complications of puerperium 

30.9 

21.6 

Maternal morbidity 

25.6 

19.8 

Maternal mortality 

1.76 

0.57 

Fetal morbidity 

3.45 


.... f Uncorrected 

8.62 

6.4 

Fetal mortality \ Corrected 

0.86 

2.60 
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same result [Friedman -i (Nveak) and Asehindm-Zondek - (slip)] may 
be yielded by the "irl around the time of puberty in eases of raja; and 
assault, and in these a nef^alivc is likely to be the eoj-reet interpretation. 
It is more diftienlt to explain away the l'’riedman negative and Aseli- 
lieim-Zondek ])ositive disafjreement. If one must ehortse between the 
and the then it is safe, as a rule, to jfrefer the Kefraelory rabbits 
are not nneommon. But the ^ is not always eco'recl as is sei'n in the 
first eonfirmation. 


Taiu.i: U. T)is.\(iun;Mr,N-T Pirrwer.x FiaenMAX anp .\sf'HinaM-ZoNia;K Tksts 


NO. OK 

OAKKK 

M AX 

AsriniKiM- 

•/.oxm'.K 

rOXnUMATION.S 

0 


-f 

1. Kri(»dm;tn - correct. y'*t every one of tlie d mi<'e 

in the A-Z gave a !-lrong -. Single woman 
greatly fearing jiregnaney. Last menstrual 
jjeriod 0 weelis ago. 

2. A-Z correct. TIio\iglit to be a case of ectopic 

gestation. Operation revealed uterine preg- 
nnticy. Fetus alive at time of lest. Died 
later when .\-Z repeated gave -. 

.'!. A-'/j correct. 

•1. A-Z f eorreet. Patieiil 1-2 months pregnant at 
time of lest. 

4 

•f 


1. A-Z - e.orreet. Friedman n'peated 1 week later 

gave -. 

2. A-7j - correct. Operation disclosed fibroid. Fried- 

nmii was ratlaw indefinite a - report issued. 

n 

+ 

-(Hlip) 

1. bViedman -i correct. Patient X weeks i)regnant at 
time of test. 

.‘i 

-I (weak) 

-(s^lip) 

1. A-Z - <-orrect (Friedman first rabbit second 


f?). single girl. 

2. A-Z - eorreet. Koiteatoil Inter gjive +. Jitedico- 
legal case of girl aged loVj, -IVt: months preg- 
nant at time of test. 

a. Case of incomplete abortion with greatly degen- 
erated decidual tissue and a dermoid in tlio 
left ovary. 


TOXIC SPECIAIENS 

In thirty-four cases the test was not completed for the reason that the 
injections killed the animals concerned. In two of these the urine on 
receipt was of a bright green color, and enquiry elicited the fact that 
brilliant green had been painted upon the patient's cervix some time 
before the specimen was taken. All attempts to remove this from the 
specimen failed, and the injections were almost immediately lethal. As 
has been noticed frequently, many of the specimens that fall into this un- 
completed class are derived from single women who have reason to wish 
to avoid pregnancy. It would seem that quite commonly some attempted 
chemical interference with pregnancy is the reason for the lethal prop- 
erties of the specimen. 
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to the standards used this result must be returned as a negative, yet tlie 
vaginal and uterine enlargement indicated that in the specimen the con- 
centration of hormones was unusually high and that this might mean 
one of several things : e.g. very earlj' pregnancy, earlj^ pregnancj’' in a 
woman with exceptionally low hormone concentration, menopausal state, 
incipient menstruation (after a phase of amenorrhea), fairly recent 
death of the ovum, lactation, or some general endocrine disturbance not 
connected witli pregnancjL (Experience has shovm, also, that this 
uterine and vaginal enlargement is to be expected and disregarded in 
mice that are too large or too old and whieli should not have been used 
in these tests.) In these cases the practitioner is advised to have the test 
repeated in about ten days’ time if doubt persists. 

Of the conditions which are Imown to be associated with this uterine 
enlargement, early pregnancy, of course, is the onl}^ one which, if the 
test were repeated, would contradict the negative result first obtained. 
Of the 573 eases in which this slip was attached to the report, no con- 
firmation was received in respect of 406. In 151 the negative result was 
found to be in harmony' with the subsequent clinical history, while in 16 
pregnancy had existed at the time of the test. For the reason that, in the 
reports issued in these eases, it was stated that early pregnancj’- could 
not be excluded, these results are not regarded as errors. Though the 
practitioner who receives such a result is naturally inclined to be ir- 
ritated, for he has such implicit faith in these tests as to demand a plain 
unqualified positive or negative, it is our practice to furnish him with 
a full and complete statement of the result obtained. It is for him to 
make the diagnosis. The report issued from this Laboratory is but one 
of many factors that he must evaluate in arriving at his diagnosis. 

A review of the records of all the Aschheim-Zondek tests carried out 
here during the last six years makes it quite clear that the concentration 
of gonadotropic hormones in dilferent women during earlj’- pregnancy 
varies very widely. '\^ery rarely is it such as to leave the mice completely 
unaffected when a false negative is obtained. Less rarely is it so low as 
to produce only uterine and vaginal enlargement, and without a knowl- 
edge of the age and history of the patient, all that can be done is to 
recommend that the test be repeated later. 

In 23 cases the Friedman and Aschheim-Zondek tests disagreed. These 
disagreements provoke much anxiety and dissatisfaction. The disagree- 
ment between the Friedman -i- and + (weak) and the Aschheim-Zondek 
- and - (slip) is more apparent than real. Under the conditions that 
obtain here the rabbit picks up a concentration of gonadotropic hormones 
to give a +, while in the Aschheim-Zondek a - or — (slip) is obtained. 
This is the result that is to be expected in very early pregnancy, in preg- 
nancy of four or six months’ duration, in eases in which the hormone 
concentration is unusually low and in cases of recent fetal death. The 
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X-ray oxnininalion, pregnancy lia<l lK:en .slnJed not to axis}, positive's, 
■\vhicli were later confinned, were ol)lained. 

One point that may bo of interest to others wlio are c-arryiiig ont llie.se 
tests is that about 1 in every HKl jiaekagi'S eemlaining speeimetis is brolom 
in tlie i)ost. In order to eope with tliis misrorlune, a small hand press 
was devised. Into this, the cotton wool, cardboard, and eorrespondenee 
is idaeed and the llnid expressed therefrom. Such treatment in no way 
affects the, properties of the sjjecimen. 

TRST.S IN RKI.ATION TO TMK AOK OF TUV; FA’IIKNT 

The ])ractit inner is reciuested, wiion sending in a specimen, to slate 
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individual life with slight extensions at both ends. The number of tests 
vises sharply with the age of the subject to reacii a peak at 24 to 27. The 
fewness of the specimens from women of twenty-nine years seems to 
require some cx])lanation. From a second i)eak at 32 the number falls 
more or less gently to the end. 

Of the two cases in the thirteen age groui), one was positive and was 
of interest in that the doctor reported that the hymen remained imper- 
forate. Positives were given by txvo of the girls of fourteen; 5 of those 
of fifteen; 3 of the sixteen cla.ss, together with 1 which turned out to be 
a b.ydati diform mole; 10 of those aged seventeen. At the other end of 
the scale, every one of the fifty age class gave a negative result; of the 
fifty-one, one was a mole and the rest negative; of the fifty -two, one was 
a mole, one positive and one negative. The woman aged fifty-four years 
was negative, as was also the woman of sixty -five who was shown to have 
a very large ovarian cyst. 

DISTRIBUTION OF TESTS IN RELATION TO THE DATE OF THE EAST MENSTRUAL 

PERIOD 

In 2,049 cases the date of the last menstrual period was recorded 
among the particulars sent with the specimen. It will be seen that in 
97 eases no menstrual period had yet been missed. These are the eases 
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DILUTION TESTS 

In those cases in which hydatidiform mole or ehorionepithelioma is 
suspected, in addition to the ordinaiy Aschheim-Zondek, in which pre- 
'pared undiluted urine is used, additional groups of mice are injected 
with urine diluted 9 and 99 times its own volume with distilled wmter. 
Experience has shown that while normal pregnancy can give a positive 
with undiluted urine and with the 1/10 dilution, it is exceedingly rare 
for it to do so with the 1/100; in fact, so rare that a positive 1/100 is 
regarded as being strongly indicative of mole or ehorionepithelioma. In 
cases in which the mole has been expelled or removed, these tests are re- 
peated at monthly, and later at bimontlily, intervals in order that re- 
currence may be recognized. There were 171 such dilution tests carried 
out during the year. It is the rule that a hydatidiform mole or ehorion- 
epithelioma gives + + +, that after removal there is a gradual and pro- 
gressive swing toward . This result Avas obtained in some cases as 

early as one week after the evacuation, but this is rare; usuallj’- this 
result is obtained about three months afterward. In one case a + — , in 
the absence of recurrence, was obtained as late as one year after removal. 

Urines from 14 males were examined by these dilution tests in cases in 
which malignant diseases of the testis were suspected or in which a 
malignant tumor had been removed. 

Urine from treated eases of seminoma persistently gave negative re- 
sults. In tAvo cases only AA'ere positive results obtained. In one +, 
- (slip), - (slip), orchideetomy revealed an embryonal-eelled carcinoma; 
in the other + (AA^eak), -, -, a carcinoma of the testis Avas found on opera- 
tion. 

GENERAL 

In addition to tlie cases of particular interest so far mentioned, it is 
perhaps advisable to record that negatives, later confirmed, AA'ere ob- 
tained in eases of tuberculous peritonitis, large cyst in the broad liga- 
ment, parovarian cyst, chronic salpingitis, torsion of the fallopian tube, 
endometrioma of left ovary, and folloAAung tiie removal of a luteinoma of 
the ovary, as well as in several instances of carneous mole and of pseudo- 
cyesis. Positwes, later confirmed, AAm’e obtained in a ease of OAmlation 
AAuthout menstruation, in another in AA^iich there Avas very severe 
hydramnios in a mental patient previously sterilized, and in others in 
AA'hich deep x-ray therapj'’ had previously l^een exhibited. In one case 
in AA'hich mole aaus suspected because of the disproportionate size of the 
uterus, a + — was obtained in the dilution test, and the final diagnosis 
AA’as tAA'ins. PositiA*es AA-ere also obtained in cases in Avhich patients had 
been married for tAVclA-e, fifteen, and sixteen years, respectiA-ely, AAnthout 
liaA'ing produced any issue during this time. On tiie other hand, a posi- 
tive Avas also obtained in the case of a Avoman Avho had been married 
exactly tAA-enty days prior to the test. In Iaa'o cases in Avhich, folloAving 
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From this onward Dio reason for llie lost, would socm to 

oliaiifie somowlial. It boooinos more and more a maltor of differential 
diafi'nosis and loss a diajfnosis of jirejrnanoy lioforc Die elinieal jiieluro 
lieeomoH clear. Fetal death is a much more freiiuenl. euns<N owiim to 
the fact that Die enlargement of Die uterus has fallen out of sleji with 
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12 
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.•\scIiIieim-Zondck 

4. 

Myxedema. 

Estrin and gonadotropic es- 
timation 

> :i 

> 1 



5. 

Estrin deficiency. 

Estrin estimation 

10 




0 . 

Persistent amenorrhea. 
Estrin and gonadotropic es- 
timation 

o 

12 



7. 

Amenorrliea. Girl of 15. 
Blood estrin 

Urine estrin 

app. 2 in 

40 c.c. 

8 




8. 

Irregular menstruation. 
Estrin and gonadotropic es- 
timation 

12 

2.5 



9. 

? 

Estrin and gonadotropic es- 
timation 

10 

-r 1 
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Estrin and gonadotropic es- 
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11 
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Male hormone 



30 

No free 3 hormone 
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Hermaphrodite. 

Estrin. and male hormone 

30 
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Seminoma testis (postop- 
erative). 

Male hormone estimation 
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in which, eommonlj’^, medicolegal interests are involved or in wliich the 
earliest possible diagnosis of pregnancy following exposure is required 
for the reason that therapeutic abortion lias to be considered. In a con- 
siderable number of these tests, the question of ectopic gestation had 
arisen. But undoubtedly the number includes a great many which can 

Table III 
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strual period 















No. of cases 

12 

22 

21 

42 




266 
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373 
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2 

9 

9 

15 




107 
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98 

224 




Confirmed 

0 

3 

4 

5 




41 

51 

23 

71 




Negative 

10 

13 

12 

27 




109 
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71 

149 




Confirmed 

4 

3 

5 

13 




39 

43 

20 

38 
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57 
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only be regarded as testimony to the doctor ’s faith in the almost magical 
efficacy of these tests. In two cases it was actually discovered on enquiry 
that fertilization, had it occurred, had taken place no more than tivelve 
hours previously. Negative results are almost' twice as frequent as are 
positives in specimens taken up to four weeks folloiving the last 
menstrual period. This is as would be expected. It is indeed some- 
what surprising that only 3 of the errors fall into tliis group. 

Tlie cases in which one iieriod only had been missed (i.e., five to eight 
weeks after the last menstrual period) are the most numerous, constitut- 
ing no loss than 1,127 out of 2049 cases. This is quite as it should be, for 
it is here that the pregnancy diagnosis tests .should and do provide the 
greatest help. Iti this group the positives outnumber the negatives, 
603 ; 474, and only 3 errors require to be recorded. 




ON THE INACTIVATION OF ESTHONE. ESTRADIOL, AND 
THEIR MONOBENZOATES IN THE ORGANTS:^! 

lOiTSAiiKTH Dinokmansk. ]\I.D„ axd Ekn’s.t Laqi:ki,‘k, !M.D., 
Aaistkroam, H oi,i,AN*n 

(From thr Fliannarn-T/irrtipf utir Loborittorti, l/nirrrfitti of Amstrriiom) 

I N ORDER to witlorslnnfl t)jo looclinnisin of tiu* notion of estroKonic 
ooiu])mmds. osjjooinily ns l<t (fioir 1 liooapoutic ofiVf-ts in lininan sii!)* 
jeets, it; is of considornljle iinjioHanoo to laiow tho fato of tho oslrogenio 
substances in the body. Our investigations on tliis sutyect consist of 
experiments witii Inunan beings as n-ell ns with nnimids. Tliose carried 
out Avith hinnaJi subjects will be published elsewhere; in this paijcr, 
only the results obtained from experiments with animals will be recorded. 

PUKVIOUS IXYESTIGATION'S 

.Some voura ago Frank, Goldberj'cr, untl Sjn’flinan (lU'VZ) ot)«(.‘rvpil that tnitf 
Iiourly blood aumjilea taken from isolated adult rabbits, into whie.b 2,000 M.XJ, of 
oatrogonic, bormone wore injoctod intr.nvcnoualy in one dose, yielded only 3 M.U. in 
4 c.o. of aervun during tlie fir.st hour iind less thereafter. A rabbit injected with 
.^,000 M.U, and killed tweuty-foiir liour.s later by bleeding showed les.s than 2 M.U. in 
the total blood volume. Foe, Marrian and Parkos (1^20) using tlie hcart-lung- 
kidney preparation, after adding 200 ‘'mouse units’' of estrone to about uOO c.c. 
of blood in circulation, could delect estrone in none of the organs perfused in this 
preparation. These authors think it probable that the hormone is destroyed by 
oxidation while passing through the lungs. 

In an extensive investigation on tho fate of estrogenic substances in the animal 
organism, Zondek (15);i4) made the following observations; After administering 
estrone subcutaneously to immature rats in amounts up to 20,000 M.U.. no hormone 
at all was excreted in the urine. If amounts up to 40,000 M.U. of estrone were 
injected subcutaneously into immature rats and tlie animals were killed at different 
intervals (throe to seventy-two hours) .afterward, no more than 2 per cent could 
be recovered after neutral and 20 per cent after acid extraction. A possible con- 
version of estrone into estriol could not be proved. 

When, however, immature rats received estrone benzoate injected subcutaneously, 
forty-eight hours after the injection, SO to 00 per cent of the amount injected could 
be recovered from tlie extraction of the entire rat. According to Zondek this 
phenomenon explains Butenandt’s (1930) finding of tho protracted estrogenic ac- 
tion of estrone benzoate and confirms his view that tho action of benzoate is due 
to its being slowly hydrolyzed in the body. From the fact that estrone benzoate is 
still active in the organism under circumstances in wliich estrone is not, this author 
discusses the possibility that the inactivating process starts at tlic phenolic hydroxyl 
group of the estrone molecule which in estrone benzoate is protected by the esterifi- 
cation with benzoic acid. From in vitro experiments, he ascertained that the liver 
probably plays a part in the inactivation; for, after shaking estrone with mashed 
liver of immature rats at 37° C., a strong inactivating effect could be observed in 
most cases. This effect was not obtained wlien the mashed liver was heated before- 
hand to 70° C. 
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the duration of pregnancy. The positive results continue to outnumber 
the negatives until the last two groups are reached, and, as would be 
expected, in the last group (26 to 104 weeks after the last menstrual 
period) the negatives greatly preponderate. 

QUANTITATIVE ESTIMATIONS 

During the latter part of the year, in response to demands made upon 
the Laboratory, arrangements were completed whereby quantitative 
estimations of estrin, gonadotropic and male hormones in blood and 
urine could be undertaken. Though in my view it is as yet doubtful 
that the information that this Laboratory can supply can be of any 
, considerable value to the clinician, certainly anjdhing that can aid in 
the advancement of our knowledge concerning these hormones must 
eagerly be undertaken in order that the time may come when endocrine 
therapy may be securely based upon a .sufficient body of accurate knowl- 
edge. At the moment the results of tliese estimations possess an inter- 
est which is mainly academic. For the extraction from the urine of 
estrin and male hormone a modification of the Gallagher and Koch 
method is used; for the gonadotropic hormone the alcohol precipitation 
method is employed; for blood estrin and gonadotropic extraction 
Freed’s method is used. Groups of ovariectomized mice are used in 
the assays of estrin; capons for the male hormone; and immature 
female rats for the gonadotropic hormones. The amounts of estrin 
and male hormone are given in international units per liter; that of 
gonadotropic hormones in rats units per liter, the rat unit being that 
amount required to produce a 33 mg. ovary in an immature female 
rat of 40 gm. body weight under the conditions that obtain here. 
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clrodth of tho activity of ostrono. On the other hand, the potency of 
tlic hydrate in vc'jard to its alnlily to cause ojieninfi of the vaj^ina of 
infantile rats is inncii {creator than that of estrone. In order to deter- 
mine wiiether ostriol is ])r(!sent, two units of llie (jstroficmie hormone from 
tiic urine, in solntion in oil. were injeet(‘d twice daily for two and one- 
half day.s, into a nnmher of immature rats of the same ajre and weight. 
Control animals received two injections of two \inils each of crystalline 
e.stronc di.ssolvcd in oil. Since openin«: of the vagina occurred at the 
same time in most of the animals, the ahsence of sip:nificant amounts of 
estrone hydrate was proved. 

B. CONTKNT or K-STROOKNIC TIOKMONK IN TIIK - WHOI.I; OROANI.SM APTrU 

iN.7i;cTiox 01' I'.srnoNr: 

Since the urine and f(!ces yielded only very small amounts of the 
injected estrone, the question arose as to whether c.strofrenic suhstance 
could still he detected in the body after the injections, and, if so, where. 
To solve this problem it was felt that a quantitative hormone extraction 
of the animal’s entire body was of decided imiiortance. Inasmuch as 
before this, we had performed only a few similar exiieriments wo, there- 
fore, at the beginniu" of this invo.sti»ration, used three different methods 
of extraction: (I) Extraction with benzene after immediately adding 
acid. (2) Alcohol extraction; (a) without suh.scquent acid hydrolysis, 
and (h) with subsc(iuent extraction in acid medium. (3) Benzene 
extraction after drying the minced animal with sodium sulphate. In 
all three extraction methods the whole animal was first ground in a 
mincing mill to a mash. The urine and feces collected from the be- 
ginning of the experiment were added to this. Tiie estrogenic activity 
of the extracts obtained by these three different methods was all assayed 
ill the usual manner in castrated mice. 

Method 1 . — The mash was mixed with water to a total weight, of 500 gm. After 
adding 75 c.c. of 25 per cent aqueous hydrochloric acid and 200 c.c. of benzene, 
the mixture was refluxed in a round-bottomed flask on a water-bath; the benzene 
being renewed twice during the extraction. Tlio combined benzene extracts were 
first washed with water, until the wa.rii water had a neutral reaction, and then 
evaporated in vacuo. The residue was dissolved in oil and assayed in ovariectomized 
mice. 

Method 2 . — The mash was mechanically shaken for twenty-four hours in -1 
volumes of 96 per cent alcohol and centrifuged. The supernatant alcohol was 
passed off and the remainder was .shaken twice more with 500 c.c. of 70 per cent 
alcohol. Tlie combined alcohol extracts were evaporated to dryness; the residue 
treated with a small amount of alcohol, and centrifuged. One part of this extract 
was used for testing (Alcthod 2a) ; the remaining part was suspended in water. 
To each cubic centimeter of liquid, 150 c.c. of 25 per cent hydrochloric acid were 
added and extraction was performed for 3 periods of four hours each with one-third 
volume of benzene (the benzene being renewed twice). The combined benzene 
extracts were washed and evaporated. 
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Our investigations Avere carried out AAuth pure estrone* and estradiol ; 
and Avith the benzoic ester of estrone and the monobenzoic ester of estra- 
diol. All crystalline hormones AV'ere injected subcutaneously, dissolved 
in 1 c.c. of olive oil. As test animals Ave used mature female rats Aveigh- 
ing betAA'een 150 and 200 gm. At tlie end of the experiment these animals 
Avere killed by a hloAv on the head. 

A. EXCRETION OF ESTRONE IN URINE AND IN FECES OF MATURE FEMALE RATS 
AFTER SUBCUTANEOUS ESTRONE ADMINISTRATION 

In the first experiments the excretion of estrone in the urine and 
feces of rats Avas investigated after injection of relatively large quanti- 
ties of the hormone. Taa^o test animals received subcutaneouslj’’ 25,000 
R. U. dissolved in oil. The urine and feces Avere collected during four 
days after the injection and Avorked up separately. The urine, in- 
cluding tlie Avasii Avater Avith Avhich tlie cage iiad been rinsed, Avas re- 
fluxed AAuth benzene on a Avater-hath for three periods of four hours 
each, the benzene being rencAA’^ed each time. To each liter of residual 
AA’-ater-urine mixture, 150 c.c. of 25 per cent hydrochloric acid Avere 
added. The acid mixture Avas extracted Avith benzene three times. The 
acid benzene extracts AA^ere united and Avaslied AAdtli AAmter. Both the 
neutral and acid benzene extracts Avere then evaporated and the residues 
dissolved in oil and tested for their estrogenic hormone content in ovari- 
ectomized mice (de Jongh and others, 1932). The neutral extract 
proA-^ed to contain 150 and 50 estrogenic units, respectively, Avhile in the 
acid extracts in both cases, less than 50 estrogenic units could be de- 
tected. In the urine collected during four succeeding days after the in- 
jection, the maximum found aa'OS 150 units, that is 0.6 per cent of the 
amount of estrone injected. 

The feces proA'ed to contain 100 and 750 units, respeetiA^ely ,- extrac- 
tion Avas carried out in the acid medium in the manner described above. 
Altliough not more than 3 per cent of the injected amount could be 
extracted from tlie feces, this is still more estrogenic sub-stance than is 
excreted in the urine. After this, the urine and feces Avere collected 
during another four days. In only one case could moi’e than 50 M.U. 
be detected in the urine or feces. (In the urine of the second test 
animal 100 M.U. of estrogenic substance AA-as found.) It aa^s evident 
that after receiAung injections of estrone, rats excrete considerablj’’ less 
estrogenic substance in the urine and feces than Ave found in our ex- 
periments AAUth human beings. 

Noav the possibility presented itself that tlie injected estrone might 
be excreted in the urine as its hydrate, since it is loiOAA'n that the estro- 
genic activity of estrone hydrate (estriol) is only about one one-hun- 

wjpli to tliank the X. V. Organon Company for their kindness in supplying 

With these substances. 
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THE EFFECT OF AITJTFICIAL l^SEUDOIilEXhiTRUATION AND 
l\rENSTmjA3TON ON THE INCREASED ELIMINATION OF 
PROLAN A IN THE ABSENCE OF OVARIAN FUNCTION 


Berxiiakd ZoxnivK, I\I.D., .Jeuusalem 
II oxouAKY Fnra.ow, A.mkuicax Gyxixological Society 
(From Ihe Gi/iiccolof/ic and Obstetric Department of the FothschiUh 
JIadassah Dospital, .Jerusalem) 

I N 1930^ I demonsti’ated tbe fact that tiiere is an increased elimina- 
tion of follicle-producing hormone in the urine in the absence of 
the ovarian function (more than 100 mouse units ])rolau A per liter). 
At that time I also showed an inerea.sed elimination of hormone in 13 
out of 15 (i.e., in 86.6 per cent) castrated women between twenty and 
fifty-two years of age. Ten days after castration follicle-producing 
hormone is present in the urine. I could also demonstrate the exist- 
ence of the same phenomenon during the period when the ovary nor- 
mallj" ceases to function, i.e., at the climacteric. The latter has three 
differing hormonal phases, the last of them being the polyprolanal 
phase. If ovarian function stops in a woman of the procreative age, 
which is shown clinically by a long amenorrhea, this disturbance is 
characterized by an increased elimination of prolan A. These find- 
ings have been studied and verified by many authors. 

In the folloAving investigations, the question is whether the in- 
creased elimination of prolan A might be influenced by producing 
artificial menstruation. Examinations Avere made in cases of primary 
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Method 3 . — The mash was mixed -with an equal weight of anhydrous sodium 
sulphate and allowed to stand overnight. The next day the hard mass was powdered 
and boiled using reflux with benzene three times during four hours, the benzene 
being renewed each time. The combined benzene extracts were evaporated to drj-ness. 

ANIMAL EXPERIMENTS 

First the content of estrogenic material in the normal rat was deter- 
mined. Extractions were carried out with three female rats, weighing 
between 170 and 210 gm., according to Method 3. The neutral extrac- 
tion was followed by an acid one; after neutral extraction, 500 c.c. of 
4 per cent hydrochloric acid were added to the residue and the mixture 
was boiled with benzene. None of the extracts, whether neutral or acid, 
showed any trace of estrogenic activity'' working on the assumption that 
50 M.U. might be present in the whole animal. The amounts collected 
from the whole animal at different intervals after injections of estrone 
and estradiol are summarized in Table I. 

a. Free Estrone and Estradiol. — Forty-eight hours after the injection of estrone 
and estradiol, the hormone content of the body, with one exception, was less than 
10 per cent of the amount injected. Six hours after the hormone injections, an 
average of only 20 per cent of the amount of hormone injected could be recovered. 
However, one- and two hours after the injections, as much as 70 to 80 per cent 
was still present. With the three methods already described, the same values were 
obtained. Tliis proves that the hormones administered were not converted into a 
combined form, i.e., in a form in which they occur in human urine. Tlie experi- 
ments with 1,000 and 10,000 M.U. gave exactly the same results. 

b. Investigations With Benzoate . — ^With tlie benzoates the result was different. 
Forty-eight hours afterward, between 20 to GO per cent was still recovered; ap- 
proximately the same values were obtained twenty-four hours afterward (40 to 70 
per cent). One to two hours after the injections, practically the total amount of 
liormone injected could be detected. 

These results agree with the well-lmoAvu protracted activity of the 
benzoate esters. In our experiments witii hormone benzoates, tve ob- 
tained tlie same quantities of hormone by all methods with and without 
hydrolysis. Since we laiow that the free liormone in equal quantity 
exerts an activity four times stronger than the corresponding benzoate, 
the question may arise whether a liberation of free estrone could have 
occurred during extraction, or in the body of the animal after admini- 
stration of estrone benzoate. This, furthei’more, would have accounted 
for a high estrogenic activity of the extract in spite of the loss of 75 
per cent of the injected estrone benzoate. 

A closer investigation shoivcd that under the conditions chosen, the 
benzoic c.sters are not saponified in acid medium. In the first place, 
both esters are more easily saiionified in alkaline than in acid medium ; 
moreover, as in our IMethods 1 and 2b, heating had only begun after the 
addition of benzene, tlie ester had passed into it alreadj' and so escaped 
hydrolysis. The following experiment proves this to be the ease. 
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Tliorn w(?ro 5,000 of c.sliwjf benzoalt* di.s.soJved in 10 f.r*. of oil. To 
4 c.(’. of this oily solution (- 2.000 M.l',) woi-o julrlffl 50 I'.v.. of 0(1 por oont 
alcohol and 2 frni. of potassium hydroxide dissolved in a little water. 
After refluxiuf^ for four hours, the mixture was worked up in the usual 
way and the quantity of estrojicuic; material estimated hioloirieally. As 
this amounted to 8,000 ]M.U. a eomplete sa))onifieatiou had taken plaee in 
this alkaline solution. Another 4 c.e. of the, oil was refluxed with 500 c.e. 
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•Each dosage was tested in 3 mice (12-24 mice wore used) for the complete 
assaying of each preparation. 



DINGEMANSE-LAQUEUR : INACTIVATION OF ESTROGENIC SUBSTANCES 1005 

of a 4 per cent aqueous solution of hydrocliloric acid and benzene for 
tiiree periods of four hours, the benzene being renewed twice. The 
combined benzene extracts were washed, evaporated, and tlie dry residue 
assayed. This proved to contain 2,000 M.U. of estrogenic hormone 
only. Under the above-mentioned conditions in this acid medium, no 
saponification had taken place at all. Repeated experiments yielded tlie 
same result. 

The question now arises as to where and in what form the hormone 
which was recovered from the animal’s body is found. This question 
is of great importance, particularly in regard to the benzoate. There 
are two possibilities: (1) Ihe hormone is still in the original place of 
injection, i.e., it has not been absorbed, and (2) the liormone was ab- 
sorbed immediately but is circulating in the body or temporarily has 
been stored somewhere in the body. In an attempt to find an answer 
to tliis question, the following experiment was carried out. There were 

10,000 M.U. of estrone injected into a rat, and one hour later the animal 
Avas Idlled and divided into two parts. The part containing the site of 
injection Aveighed 48 gm.; the other part, 102 gm. Both parts Avere 
extracted according to ^Method 2a. In the former part (that Avith the 
site of injection), 8,000 M.U. of estrone Avere found; in the latter, 
1,500 M.U. From these facts we may conclude that after one hour, only 
a small part of the estrone has been absorbed. Another rat received 

10.000 M.U. of estrone and aa^ts killed one hour after the injection. 
But in this case the oil at the site of injection AA^as removed with a piece 
of cotton Avool and the area Avashed Avith ether. The piece of skin at 
the site of injection Avas removed and extracted together Avith the piece 
of cotton Avool. The ^yuekl from this was 5,000 M.U. Further experi- 
ments Avere carried out in the folloAving manner : the animals Avere killed 
at different intervals after the injection of estrone and estrone benzoate. 
The oil under the skin at the site of injection, together AA'ith a piece of 
the surrounding tissue, aa^s extracted apart from the remainder, ac- 
cording to Method 2a. The results are listed in Table II. 

It is evident that six hours after the injection of free estrone, an 
average of 10 to 25 per cent of the estrone Avas recovered from the site 
of injection; AA'hereas, folloAA’ing the same lapse of time after the in- 
jection of the ester, 80 to 90 per cent AA'as recovered. TAA’^enty-four hours 
after the injection 50 per cent of the ester had not yet been absorbed. 
In one case, 15 per cent AA'as still found under the skin forty-eight hours 
after the injection. 

In the body itself, AA'ith the exception of one rat (No. 65, in Avhich 

6.000 l\r.U. AA'ere found), very small amounts of hormone or ester AA'ere 
discovered. AYe may assume that AAntli this rat the site of injection had 
not been indicated correctly so that the greater part of the ester which 
had not been absorbed AA'as extracted AA'ith the rest of the body. From 
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The jn-oblem then arises, “What hap])cns to the absorbed estrone?” 
Tn the first place the i)ossihility of eonvei-sion of the estrone after ab- 
sorption into an esteritied form (which has one-fourth of the physiolojric 
potency of the estrone) had to he excluded. If we assume an esterifica- 
tion two possi])ilities arise. There could liave been formed a lipoid 
.soluble ester or a lijioid’ insoluble one similar to the foiau excreted in 
human urine. The -latter possibility could he excluded .since with our 
different methods of extraction (neutral as well as acid) the same values 
had been obtained, which results could he confirmed in control experi- 
ments. The ])rohlem was elucidated in the followinir way (Table III). 
As usual the rat was extracted in neutral medium, the free hormone as 
well as its lipoid soluldc ester, if formed. i)assin": into the benzene phase. 
Now the mash was strongly acidified and extracted under reflux with 
benzene for four hours. In this manner any lipoid insoluble e.ster pres- 
ent is hydrolyzed. The hormone, thus liberated, would be readily re- 
covered by the subsequent benzene extraction. In order to prove a 
possible formation of lipoid soluble e.ster, a part of the residue obtained 

Table III. The Animals Were Killed Six Hours After Injection 
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froni tlie neutral extract was refluxed for four hours with alcoholic 
potassium hj’droxide. The bulk of the alcohol was evaporated and the 
residue dissolved in water, acidifled and extracted with benzene. The 
free estrone should be found in the latter. No increase of the estrogenic 
activity' after hydrolysis could be found in tiie skin or in the mash. 
The same proved true after acid hydrolysis of the mash which had been 
previously extracted in neutral medium. 

One more possibility still remained to be invastigated, viz. : whether 
the hormone injected circulates through the body in the form of its 
hydrate. In order to detect this compound, the potencj^ of the extract 
in regard to its capacity to cause opening of the vagina was determined 
in uifaritile rats. The method of doing this has already been described 
in connection with the urine studies. Judging from the amount of 
estrogenic units necessary to cause opening of the vagina it appears 
that the estrogenic substance was not estriol. These results confirm 
the observations of Zondek. 

As regards the possible fate of injected benzoates of estrone and 
estradiol, the following possibilities must be considered: (1) The ben- 
zoate is hydrolyzed by enzyme action liberating estrone. (2) The ben- 
zoate is absorbed and is circulating as such through the bodj’’. (3) The 
ester is hydrolyzed elsewhere in the bodj’’, the freed hormone then exert- 
ing its action. (4) The freed hormone is converted again into an ester 
in the bodj' but into a lipoid insoluble one. 

All these possibilities have been investigated. 

1. Two rats (Nos. 70 and 71) receiving 10,000 mouse units (4 mg.) and two 
rats (Nos. S7 and SS) receiving 5,000 mouse units (2 mg.) of estrone benzoate were 
killed six hours after the injection. The oil togetlier with tlie surrounding tissue 
was removed in the usual manner. After neutral extraction the benzene extract 
was assayed for its estrogenic activity. In Rats 70 and 71, 7,500 and 7,000, while 
in Rats 87 and 88, 3,750 and 3,000 units, respectively, could be found at the site 
of injection, unabsorbed. Parts of these four neutral extracts, equivalent to 1,000 
estrogenic units, were evaporated, the residues dissolved in 50 c.c. of 50 per cent 
alcohol and boiled under reflux for four hours (after adding potassium hydroxide). 
The bulk of the alcohol was evaporated, the residues were diluted with water and 
acidified with hydrochloric acid to Congo red. The acid solution was shaken four 
times with benzene. The estrogenic activity of the benzene extracts was then 
assayed. After hydrolysis, 3,000 and 3,500 mouse units, respectively, were found 
ni the four extracts. (As is known, the international unit of estrone is 0.1 gamma. 
In this laboratory the equivalent amount of estrone benzoate is found to be 0.4 
gamma.) Accordingly, after hydrolysis of 1,000 estrogenic units (0.4 mg.) of 
estrone benzoate, we obtain theoretically 4,000 mouse units of estrone. In the 
above experiments we found an increase of the action from 1,000 to 3,000 and 
■1,500 mouse units. In other experiments we found a fourfold increase in potency. 
From those results we may conclude with certainty that the part that had not been 
absorbed still consists of unaltered benzoate. 

2. After removing the parts containing the nonabsorbed hormone, the bodies of 
•ho rats (Nos. 70, 71, 87, SS) were minced and after drying with anhydrous sodium 
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f»u1p1i:ilc %s’cro oxirurtoil witli Lonzfnt', aw’ordiiij^ to ^latiiod .'L In the extracts of 
Ruts 70 and 7.1, 1,000 mid ‘JjOOO, and in those of Rats S7 and SS, OOf) and 3,200 
mouse units, respect ivelv, wore found. 3’arls of fhoHO rat extracts, etpiivaient to 
1,000 estro};enic units, were liolled witli reflux v.dfh alcoholic jiotassiuin hydroxide 
for two hours. From tlu' alUaline solution, henzene extracts were ohtnined in the 
manner already described. After this alkaline hydrolysis, SOO to 1,000 mouse units 
could be recovered. This imlietited that the substance circulaf inj; through the body 
iifter the injection of ('stronc! benzoate is no longer lids Cfter Init [)roI)al)ly, for the 
greater jiart, free estrone. 

8 and 4. Finally it was shown tluit after the injection of estrone benzoate no in- 
cretise in the timounts of lipoid insoluble estrogenic, hormones are formed in the 
organism. Tlierefore, tlie minced siiecimens of lipoids after neutral extraction were 
boiled in strong acid solution for four hours. (It is known that the bound hormone 
occurring in urine is hydrolyzed in acid metlium.) Tlie aciil mixtnrc.s were ex- 
triictcd with benzene for three jteriods of four hours each, the benzene being renewed 
etich lime. The combined benziuie extruc.t.s were assayed. After this hydroly.sis in 
tlie mixed sjiecimens of Rats 70, 71. and ST. less than 300 mou.-e units of estrogenic 
substance could be found. The acid benzol extract of Rat SS. however, contained 
200 mouse units. After neutralization each mass was boiled with alcoholic po- 
tassium hydroxide for four hours, all the jiroteins being thus hydrolyzed. The 
extracts were worked up as usual and in all cases jiroved to contain le.-^s than 50 
units. The results arc summarized in Table IV. 


Tabu; TV 


NO. 

QUANTITY OK 
ESTnoxn- 
MONOHEN'/.OATE 

KIELEU 

AKTEi; 

HOUIXS 

UNITS KOUND UNDEf. 
THE SKIN 

IN Tin; n.\T AITEU 
NKUTn.Mi 

Acri) 

EX- 

UNITS 

XtG. 

SUB- 

STANCE 

BEKOKr. 1 AKTEIl 

iiYnnoEYsts 

BEKOr.E 1 AITEB 
IIYDKOEY.SIS 

TIi.VCT 

70 

10,000 

4 

0 


;t X 7,500 

1,500 

1,500 

100 

71 

10,000 

4 

0 


.3.5 X 7,000 

2,500 

2,500 

100 

87 

5,000 

O 

0 


3.2 X 3.750 


±000 

100 

88 

5,000 

2 

(i 


4 X 3,000 

3,200 

±1,200 

200 

82 

2,500 


48 

H|[n| 

3.5 X 100 

05 

± 05 

50 

83 

2,500 


48 


4 X 150 

300 

±100 

50 

84 

2,500 


48 


3.5 X 200 

C>5 

65 

50 


In the body neither lipoid soluble nor lipoid insoluble esters xvere 
found. In the former ease, an enhanced estrogenic reaction was to be 
found after saponification of tlie neutral extract from tlie mash ; in the 
latter case free hormone must have been detected in the acid extract 
wliich was obtained after the neutral extraction of the mass. A pro- 
tracted action of the benzoate ester is certainly not caused by a slow 
cleavage of the acid component in the body. 

The longer period of estrogenic effect noted after the injection of the 
benzoate ester into ovariectomized mice is due to its delayed resorption. 

Where in the body the estrogenic substances are inactivated still re- 
mains an open question. According to Zondek, mashed liver could inac- 
tivate estrone hr vitro. Our preliminary experiments did not confirm 
this assumption; further investigations are to be continued. 
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SUMMARY 

1. After administering large amounts (2.5 mg.) of estrone to rats 
only very small quantities were recovered in the urine and feces which 
were collected for eight daj’-s after the injection. For this reason the 
hormone content of the whole animal was investigated. 

2. During this investigation three different extraction methods were 
used and gave the same results. 

3. After injecting estrone and estradiol a small part only was re- 
covered from the animal body six hours afterward. 

4. Six hours after administering estrone benzoate the bull?: of it could 
he recovered unaltered, wiiile often 50 per cent of the estrogenic units 
had not yet been absorbed as long as twenty-four to forty-eight hours 
after the injection. 

5. After the injection of the benzoate ester this substance does not 
circulate through the body as such but as free hormone. 

6. The protracted action of the benzoate is due to its delayed absorp- 
tion and not to the slow hydrolysis of the ester in the body. 

7. After administering estrone or estradiol, lipoid insoluble estrogenic 
hormones sunilar to those occurring in the urine, could not be found. 
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THE STANDAEDIZATTON OF ANTEIUOH I’JTFJTAHY 

IIOKMONES 


•T. B. Pii.D., Montkkai, 

(From (hr l)i pnrlmrnt of Jliorh* iiii)i( rii, I'nh f rf:i(y) 

OINCE Evans’ lirsl slunvod that anterior pituitary extracts could iuflu- 
once "rowth, many ro})orts of stmlies n])on the pliysiolojric efieets 
of tlie implantation of antorioi- ]n‘luitary substance o]- of the injection of 
vni'ions extracts of the fresh or j>reserved irlands have appeai’ed. In 
fact., in recent years the number of papei’s dealinij: in (me way or an* 
other Avitli lliis im])orlant .subject lias lieeii irrowiu" almost by geometric 
prop:re.ssioh. A critical analysis of lhe.se various contributions slunv.s be- 
yond any doubt that many clear-cut and distinct jihysioloiric can 

be produced by anterior ])ituilary extracts. The question has arisen 
repeatedly in the mind of the indiviilual worker as to whether the ap- 
parent specific efi'ect of a certain extract is due to a sjiecilie anterior lobe 
hormone or active jirincijilo or to an active ])rinci]ilo which has in addi- 
tion other physiologic activities. Since the actual jiroperlies of anterior 
lobe extracts are so many and so varied, it becomes on a ])riori reason- 
ing a matter of grave doubt that the number of active prineiiiles can 
equal the number of known siiecific effects. The writer has long since 
come to the conclusion that irre.spective of the number of jihysiologic 
effects which may be demonstrated for various anterior lobe prepara- 
tions, and irrespective of the apparent purity in a ]ihy.siologic sense of 
this or that extract, the number of active ]U’inciples in th? normal gland 
in the living subject must of ncec.ssity be few (three or four). I do not 
believe that anyone has as yet obtained an anterior lobe extract without 
some modification of the actii'c principle or jn-incijfies present in the 
living gland having taken place. Although I have no very strong evi- 
dence for it, I like to visualize the naturally occurring anterior lobe hor- 
mone or hormones as rather large protein molecules to each of certain 
prosthetic groups of which some specific physiologic effect may be re- 
lated. Such a view allows at least of one cherishing the hope that some 
day simpler compounds having specific physiologic efifects may be ob- 
tained in crystalline form. These would not be true hormones but break- 
down products re.sulting from controlled hydroljdic or other processes 
yet to be discovered. 

Meanwhile, even though the number of effects of anterior pituitary 
extracts is still increasing, it becomes most essential that some system of 
biologic standardization of extracts should be agreed upon, particularly 
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so that experimental clinical studies can be satisfactorily made and the 
results of such adequately evaluated. At the present time, there is not 
enough information to allow of the setting up of absolutely rigid stand- 
ards, but an attempt can be made in this direction, and in the course of 
time, as more exact knowledge becomes available, methods of testing 
which are universally acceptable may be agreed upon. 

DISCUSSION OF ASSAY METHODS 
GROWTH 

Exact assay of the growth principle is a matter of great difficulty for 
various reasons. Probably the best test object is the recently hypophy- 
sectomized rat weighing about 100 gm. The minimum amount of extract 
given twice daily by subcutaneous injection which will result in an 
average gain in weight of 1 gm. per day over a period of ten to fifteen 
days may be taken as a unit. Normal rats whose grovTh curves have 
tended to plateau may be used also according either to the method of 
Evans and Simpson^ or Lee and Schaffer.® 

Even though by the use of a sufficiently large number of animals an 
apparently satisfactory assay has been made on any one particular 
extract, there still remains the possibility that the growth principle 
present may have been enhanced or inhibited by the presence of other 
substances in the extract under test. Difficulties such as these are bound 
to be encountered not only in the assay of the growdh principle but also 
of other principles until such time as the individual active substances 
are obtained in relatively pure form. In a grovdh extract made by the 
“Q” process there is probably a minimum of other active principles.*’ 
This extract is impractical, however, since the yield of active substance 
may be as low as 5 per cent. On the other hand, a simple alkaline ex- 
tract containing small amounts of practically everything in the original 
gland tissue may cause a positive growth response in the h^qiophy- 
sectomized rat when the equivalent of as little as l^ooo gm. of pituitary 
is given per day. Again certain extracts rich in thyreotropic hormone 
may appear to have little or no growth effect when tested on hjqiophy- 
sectomized rats but a “Q” fraction may be obtained from such a mix- 
ture by the use of Ca^fPO^)™ which can be shown to have considerable 
growth-promoting power. 

THE THYREOTROPIC PRINCIPLE 

The thyroid-stimulating principle of anterior lobe extracts can be 
assayed according to one or other of various criteria with a fair degree 
of accuracy, but liere again, as in the case of the growth hormone, one 
cannot be sure in dealing Avith anj' one extract containing this sub- 
stance whether tlie a.ssay value obtained represents an increase or a 
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(locKeaso over tlie exact value clue to llie syiierjristic or inliibilory action 
of associated substances. ^J'lierc are several fairly exact methods for 
measuring the ])oteney of an unlvnown extract to influence the thyroid 
gland. Unfortunal(?ly, however, the results obtained by one method, 
even though they may be readily du])lic!ible, may not ])arallel the rc- 
.sults obtained by a different method. Observations of this kind, while 
at, the moment very emifusing, point very strongly, ns IJeyl and 
Ijaqueur,'' and Colli])'’ have suggested, to the j)ossibilily that the anterior 
pituitary may influence. Ilie thyroid gland in more than one way. The 
methods of assay which have been stiggo.slcd for the thyroid stimulator 
may be classified as follows: 

]. Tlio.'iC (lojK'n'ling iijton Iln' iiifrcnsc in tlie tliyroiil weight f<»llowjng treatment 
aecording to a (h^finitc pcliediito. 

2. Those (loj'cnding iijion ehsingo in histologic structure. 

a. Those depending njtnn change.s produced in nietaholism. 

‘1. A inctliod depending upon change.s in the iodine content of the thyroid gliind. 

TIIK IXOTVinUAL AlKTriODS OK AS-SAY 

3. Howlands and Parho.s" make nsc of the j>ercent!ige increase in the weight of the 
thyroids of guinea pigs weighing 200 gm. TJie c.xtraet to be assayed is injected daily 
for six days. Controls consist of tintrcafed animals and .'inirnals treated with a 
standard extract. The unit is taken as the amount wliich canses a 50 per cent in- 
crease in the thyroid weight during the time of the tc.sl. It is essential for accurate 
work that the pig.s should bo raised under wcll-eont rolled conditions of liousing, feed- 
ing, temperature, etc. 

HiddloS lias found that the young dove or pigeon may be used to advantage for 
thyrcotropic hormone assay, but as yet there has been no attempt to correlate the 
bird and the guinea pig unit. 

2. The production of hyperplasia as demonstrated histologically or cytologic 
changes associated with hyperfunction has been a favorite method with various work- 
ers (.Tunkmann and Schocllcr,» L. Loch and Friedman, ’o Krogh and Okkcls,ii etc.). 

The histologic method recently described by Hcyl and Laqueur-i is in our opinion 
tlie most accurate as well as serviceable of tlii.s type: 200 gm. guinea pigs are in- 
jected intrapcritoneally on each of two days and killed at forty-eight hours. The 
detection by histologic study of the first delicate changes which occur in the acinar 
cells is made the basis for a positive reaction. 

The restoration to normal of the atrophic tliyroid gland of the hypojihyscctomized 
rat can bo used as an alternative method of assay in this group, dependent upon 
structural change demonstrable by microscopic examination. ‘When this method is 
made use of, the animals should be of a certain age group and used at a definite 
time after hypophysectomy.* 

3. The increase in metabolism of the liypophysectomized rat operated upon at 
a definite age and otherwise untreated gives a very satisfactory criterion for assay 
of the factor in anterior lobe extracts responsible for the elevation in metabolic rate. 

‘Another method which lias much to commend it lias been reported by Starr and 
Rawson at the Atlantic City meeting of the American Societj' for Clinical Investiga- 
tion, May 3, 1937. It is a micrometric analysis of the response of the guinea pie 
thyroid. 
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amenorrhea, seeondaiy amenorrhea, and in a young castrated woman. 
What is understood by the term menstruation and what is understood 
as artificial menstruation must be borne in mind. We have to dis- 
tinguish between two kinds of bleeding: (1) Bleedings from prolifer- 
ated uterine mucosa, and (2) hemorriiage from a mucosa in the pro- 
gestive phase. The studies of American authors on the induction of 
uterine bleedings in monkeys may have brought about a little confusion. 
In the summer cj^cle of the female monkey there exists a iieriodieal non- 
ovulating bleeding from proliferated mucous membranes. (Hartmann 
et al.) Similar cyclic hemorrliages also occur in the human female. 
In the latter instance the ovaries produce the follicular hormone only, 
but not the corpus luteum hormone. This bleeding must be classed as 
pseudomenstruation. Onl}'' the hemorrhage from a secreting mucous 
membrane, i.e., from a uterine mucous membrane on which the corpus 
luteum hormone (progesteron) has exerted its influence, can be called 
true menstruation. It is solely in a mucous membrane of this type 
that a fertilized egg can develop. As is well known, menstrual blood 
differs from ordinary blood by its inability to coagulate. If bleeding 
is induced in a castrated woman by follicular hormone (200,000 to 
300,000 M. U.), this blood likewise does not coagulate according to 
my observations. This means that blood shows the same characteris- 
tics in pseudomenstruation as in true menstruation. On the other 
hand, the hormonal mechanism is very different in pseudomenstruation 
and menstruation. Therefore you cannot explain the mechanism of 
menstruation in a human female through data obtained on pseudo- 
menstruation in monkeys. 

In a castrated woman, it is sufficient to induce hemorrhage by ad- 
ministering follicular hormone, i.e., to produce a pseudomenstruation. 
With the beginning of the bleeding, the woman will lose her subjec- 
tive complaints and she will see in the returning of the bleeding an 
expression of her regained female functions. However, in a case of 
amenorrhea in the procreative age, one should not be satisfied by pro- 
ducing pseudomenstruation only; moreover, folliculation and real men- 
struation should be induced in order to make conception possible. How- 
ever, this result cannot be obtained by ovarian, but by gonadotropic 
hormones onlj'-. In such an instance therap.y by hormonal substitution 
will not be sufficient, but we will need hormonotropic stimulation. 

In the present studies I artificially induced uterine bleedings in 
amenorrheic women and in one castrated woman, and then analyzed 
the urine for prolan A. 

To prove the presence of small amounts of prolan A, I formerly 
used the method of precipitation bj’’ alcohol.” Later on, together with 
Seheibler and Krabbe,^ I demonstrated the method of precipitation 
by phosphotungstic acid and phosphomolybdenic acid, respectively. 
Katzmann and Doisy^ use a similar method : precipitation by tung- 
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s(;v(Mily-tAvo Thn rnt.s iiso<l for nssjiy arc Iwooty-oiie days old at 

Iho of llio tost. In ordor to hrin^ the clinical unit for this 

substance more in line with the idacental hoianonc of ])refrnancy blood 
and ni’ine (A. T\ I;.), T sufjfrest that the clinical unit be one-tenth of 
that, defined above. IMnny variations of the innnatnrc rat test have been 
used and re])orted from different laboratori(‘s, Tims injections may be 
made once, twice, or three times daily: vairinal smears can be taken and 
if one ■wishes can be mad(! the criterion of activity, fine point of extreme 
importance, irresiiective of which modification of the nit test is beinjr 
used, is that the injections be mmle subcntatieonsly. Intraperitoneal in- 
jections are absolutely useless if an accurate assay is to be made. 

AnmCNOTItOFIC sntSTANCF. 

The adrenotro])ic substance in our exiicricnce cannot be satisfactorily 
assayed on other than an hypophyscctomized animal, preferably the rat. 
The restoration toward normal of the alrojihic cortex of the hypophy- 
scetomized rat is at present the method of choice for the determination 
of adrenotropic potency. Larf?e doses of adrenotro])ie extracts may pro- 
duce onlarffomcnt of the suiirarenal cortex of the normal rat but since 
so many nonspecific agents have been shown to ])roduce a similar re- 
sult (probably through the release of adrenotropic substance from the 
intact pituitary) I consider it absolutely unsafe at this time to use the 
normal animal for this ])urpnse. Unfortunately, 710 tc.st based on a 
physiologic response has been discovered as yet. The technic of carry- 
ing out the test as originally dc.scribcd is as follows: 

The left adi'cnal is I’cmovcd from hypophyscctomized I’ats ten days to 
two weeks following the opei'ation. This gland is weighed and sectioned 
for microscopic examination. The animal is iiijeeted twice daily for six 
days Avith the extract to be tested. The animal is killed and the right 
adrenal is Aveiglied and sectioned, as is also the thyroid gland. Control 
experiments have shown that there is no compensatory hypertrophy of 
the remaining glaiad after iinilateral adrenalectomy in the hypophy- 
sectomized animal. Increase in weight of the remaining adrenal over 
that of the one taken at biopsy, together with iiiicroscopic evidence of 
cortical repair, is taken as positive evidence of adrenotropic activitj^ in 
the extract. The minimum amoxint of extract given daily which caused 
a 50 per cent increase in the weight of the gland was taken as the unit. 

A modification of this test consists in using a larger number of 
hypopbysectomized animals and eliminating the removal of one gland. 
Since it ixxay be assumed that the weight of the glands in untreated 

*A new metliod for tlie assay of follicle-stimulating substances lias been reported 
recently (Annual meeting of the Federation of Biological Societies, Memphis, Tenn., 
April 22, 1937) by I^evin and Tyndale. The effect of graded doses of a gonadotropic 
extract upon uterine weight of the mouse is used as the basis for assaj'. 
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We have suggested as a unit, using tliis method, the minimum amount which when, 
injected subcutaneously twice daily for three days causes an increase in metabolism 
of 20 to 25 per cent. 

Because this method presents many difficulties, we have been attempting to cor- 
relate with it a similar procedure in which normal guinea pigs weighing 200 gm. 
are used. We are endeavoring as well to correlate histologic change and thyroid 
weight increase both in hypoplij'sectomized rats and in normal pigs with the metabolic 
response of each. It is too early to draw final conclusions from this work, but it 
is our impression that ultimatelj’^ assays will have to be made both for the metabolic 
effect and for the thyroid enlarging effect since we have noted on several occasions 
marked differences in regard to these two effects in the same extract. These ob- 
servations suggest that the enlargement of the gland and the release of thyroid 
hormone are two separate and distinct functions. If this proves to be true, then 
the problem of clinical goiter in relation to the anterior pituitary will tend to 
become less obscure. 

4. McCullogh and StimmeDa liave suggested as an alternative method of assa}' for 
the thyreotropic principle the decrease in the iodine content of the gland of the 
treated animal. This method, which is only available to experts in iodine determina- 
tion, should prove of great value in the solution of the problem suggested in the 
pro'i’ious paragraph. 


THE GONADOTROPIC PRINCIPLE 

There are numerous methods of demonstrating the maturity or gonado- 
tropic activity of anterior pituitary substance or extracts. Tims either 
males or females of vddely divergent species may be used. From my 
own experience I prefer to use the immature female rat. The immature 
male, the prepubertal or postpubertal hypophysectomized male or female 
rat, may also be used. The immature male dove or pigeon has been 
sliovm by Riddle®’ to be an excellent test object for follicle-stimulating 
hormone. Many others use the ovulation test in tlie estrous doe. Lab- 
oratory studies generally with tlie gonadoti’opic substance are compli- 
cated by tile fact tliat there probably are two factors involved at least in 
the case of tlie female, one tlie so-called follicle-stimulating hormone 
(F . S. H.) and the other the luteinizer or L. H. A full discussion of this 
topic is not indicated here ; suffice it to say that in view of the apparent 
sjmergistic action between these, it is practically impossible in the light 
of the work of Fevold and Hisaw^^ to obtain an absolute value for the 
If- S. H. content unless the extract being tested is free of L. H. 

The usual effect of treatment by subcutaneous injection of immature 
female rats with a good preparation of gonadoti’opic substance is a 
Tapid increase in ovarian size, Avhich reaches a maximum in from 
seventy-two to ninety-six hours. Since the upper limit of ovarian 
weight does not as a rule exceed 60 mg., irrespective of the size of the 
dose administered, I have suggested as a laboratory unit of gonadotropic 
I'oteney the minimum amount which, injected daily in three divided 
doses for three days, produces ovaries of 30 to 40 gm. in weight in 
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and is a])par<>n11y ijulcpeiuloiit of Ihe tliyraolropif. fioritionc!. This type 
of iiicla])olic resjamsc is l)ost studied u])on Ihyroideeloinized atiinmls. 

Some oilier efl'ocls of aiilerior lobe (‘xlraels, such as llutse upon liver 
size and fat eontenl, })rotein inelabolism, skebilal form and arehilor-tnre, 
and blood ealc.iuin and ealeium mclabolism are known and molbods for 
study of all of lliesc arc available*, but il is doubtful to my mind 
wbetber any of this 'rrouj) of reactions will be of practical value in 
relation to the standardization of anterior lobe extracts for clinical use. 
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animals will be from 9 to 12 mg., a dose of extract is found which will 
cause the glands to increase approximately 50 per cent in weight in a 
period of five days. 


PROLACTIN 

That substance present in certain anterior lobe extracts which appears 
to be purely a seeretagogiie to the fully developed mammary gland and 
which has been so extensively investigated by Riddle and his coworkers, 
also by Gardner and Turner,^® and others, is assayed by choice by the 
crop gland response of the immature dove or pigeon. This method was 
introduced by Riddle and has been standardized perhaps to a more satis- 
factory degree than is the ease with most hormone assay methods. The 
unit, as it has been defined by Riddle, was based on tlie crop gland 
response in the two-month-old squab, comparison being made of the un- 
knovTi with a standard preparation, 1 mg. of which was the threshold 
dose per 150 gm. of pigeon. Injections were made intraperitoneally 
daily for four days. It is of interest in connection with prolactin that 
the crop gland response has been shown by Riddle to vary tremendously 
depending upon the mode of administration of the extract. Subcutaneous 
administration is many times [as higli as 20] as effective as intra- 
peritoneal injection. My ovm experience with prolactin has been similar 
to that of Riddle. It is very important, tlierefore, in the assay of this 
anterior pituitary liormone, as in the case of the gonadotropic factor, 
that the site of injection be carefully controlled. 

Lyons and Page^® have shown that a local crop gland response can be 
induced by the intradermal injection of a very minute amount of an 
active extract over the site of the crop. This is the mo.st sensitive te.st 
known for the hormone and is of great value for detecting the presence 
of prolactin. For the present, however, Riddle’s method appears to me 
to be the most reliable for, accurate biologic assay of extracts designed 
for human use. 

There are other physiologic effects of anterior lobe extracts for each 
of which there are methods of testing. These methods allow of an ap- 
proximate determination of the potency of the extract in regard to each 
of a variety of effects. Thus the so-called diabetogenic action of anterior 
lobe extracts can be examined by noting the effect upon blood and urine 
sugar and acetone bodies of standardized Houssay dogs which have been 
ti’eated with the exti’act.^" The kctogenic action of extracts can be 
studied independently of the'hlood sugar raising action by using the 
young normal fasted rat.^®'-^ , ■ 

Recently, O’Donovan, working in my laboratory, has sho\vn that the 
injection of certain pituitary extracts may cause a sharp rise in the 
metabolic rate which, however, is very transitory, lasting for only a 
few hoiu's. This effect lias been obtained in thj'roidectorhized animals 
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was 300.()°; there waa preeorilial pain ari«l palpitation on exertion. At firnt it wis 
thought tiie,«(‘ .Hyniptoina niiglif he due to rheiinmtiir fever, hnt it wan Hoon evident that 
they were due to \vide.‘;pread inetnstaHe.s in Die long.*!, the liony .wtnicfnre, and 
probably also tin* valven and niusele of the heart, .Site was readmitted to the 



B. 

lejg-. 1. A, Llposarcoma of the left labium majus. B, Operative specimen removed In 

continuity witii the superflcial Inguinal and femoral lymphatics. 

hospital January 20. The urine contained bacilli, considerable pu.s, albumin, and 
casts. An x-ray picture (Fig. 2) taken January 27 showed; “rib structures, lumbar 
spines and bones of the pelvis, including heads of both femurs, indicate unmistakable 
evidence of metastatic changes characterized by bone rarefaction. The lungs present 



SARCOj\IA of the '^HJLVA 
Fred. J. Taussig, M.D., St, Louis, j\Io. 


S CARCELY less thrilling than the discovery of some rare flower by 
the botanist or a new star by the astronomer is the detection of an 
nniisual form of tumor by those interested in pathology. Furthermore, 
it is through the careful analysis of the unusual that we sometimes And 
an answer to our everyday problems. Hence, it was with some satisfac- 
tion that in the past year I chanced upon the two unusual examples of 
sarcoma of the vulva that comprise this report. These two cases included 
a liposareoma of the labium majus and a lymphosarcoma of the clitoris. 

The best summary of our present knowledge of sarcoma of the vulva is to be found 
in the chapter contributed b)' E. Kehrers to the Veit-Stoeclcel Handbuch. Excluding, 
as seems to me quite proper, all eases of so-called melanosarcoma, he finds record of 
77 cases of sarcoma developing from some portion of the external genitals. 
Anatomically data were available in 70 instances and these showed the following 
distribution: right labium majus, 23 cases (33 per cent); left labium -majus, 20 
cases (28.0 per cent) ; clitoris, 8 cases (11-.4 per cent) .; labia minora, 3 cases (4.3 per 
cent) ; periurethral, 8 cases (11.4 per cent), and various combined lesions, 8 cases 
(11.4 per cent). In a small group comprising 14 cases collected by Nebeskys the 
sarcoma started in the urethra itself and extended to the vulva and vagina 
secondarily. B. P. Watson^s also reports a case of this kind. 

CASE REPORTS Au 

1. Liposareoma of the Labhm Majus — •' i" 

H. H., twenty-nine years of age, married, para i, came to the Barnard 
Free Skin and Cancer Hospital Aug. 11, 193G. She had no family history 
of malignant disease and had always been in good health, until the present 
illness. Four years previously at the age of twenty-five she had noticed a 
small hard lump in the left labium majus. This lump had suddenly grorni larger 
m the past six months, and six weeks previous to coming to our hospital the tumor 
had been enucleated by another surgeon under the diagnosis of fibroma. Subse- 
quent pathologic diagnosis of tliis specimen, concurred in by Leo Loeb, was lipo- 
sarcoma. Two weeks after removal the tumor had recurred and on admission was 4 
2% cm. in size, adherent to the skin but freely movable over the underlj-ing 
fat of the vuh'a and without ulceration (Fig. 1). In the left inguinal region a 
hard gland 1% cm. in diameter could be felt. The patient was in excellent physical 
condition, had not lost in weight, and showed no evidence of metastasis at this time. 
In view of the well-known difference in method of metastasis, it was decided to 
nbstain from the tj'pe of complete \nilvectomy with extensive hnoxfii gland resection 
(Basset operation) recommended for carcinoma of the ^nilva. Instead of this we 
did a one-sided vulvectomy removing merely the left-sided superficial inguinal and 
femoral U-mph glands in continuity with the tumor. This operation was done Aug. 
15, 193G and the wound was completely healed five weeks later. Two months after 
this the patient began to have left lumbar bacLache and pains in the hips, .spines, 
and shoulders. .She was confined to bed at home. On .Tan, 5, 1937 the temperature 
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IcsioiiH tlml !iro ])rol)!il)ly aHHOiiisitcd with inr;tiifilti,«i«," A blood triiiitiftision of 500 
c.c. given .Tnminry .‘lO on uecoiiiit of j>rogre**-fsiv/! nnwiiin n^-oilcd Init liltle. ihonmioriin 
dovcloped and deatli euHned F«d». 7, JlOii. AntopHy was refused. 

Pathologic report (Dr, Louis H. .Tor.-tad): “ Sja-finjen is oiie-lialf of the vulva. 
At midpoint is a tumor pushing up (he shin and on seefion this is a mass measuring 



Fig. 4. — Section of liposarcoma, stained with hematoxylin and eosln. Magnified 90X» 



Fig. 5. — Section of liposarcoma, stained by the Foot-Blelschowsky silver impregnation 
method for reticulum fibers. Magnified 200 X. 

3% by 2 ^! cm., situated in the vulvar fat, not attached to the skin (Fig. 3), for the 
most part opaque in color, with areas, however, of fatty color. It has somewhat of 
an alveolar arrangement. Along witli tlie A'ulva is a mass of fatly tissue containing 
a number of ljunph nodes. These are not particularly increased in size, are soft 
and quite normal in color." 
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Fiff. 2. — Roentgenogram of bone metastasis following liposarcoma of the vulva. Note 
especially the frayed-out lateral edge of the left ilium. 



1' iff. 3 — Low-power micropholograph of lipoparcoma. showing dcnnite fibrous capsule 
and separation from the skin (hair follicles visible). 
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gliuul invdlvi'iiKiiit. In both ffroiii,- (boro won; Tiimicrno}* ('iihircod lyinjth chifid? 

one lianl fpinonil on Dip rifrlif .‘•ido MiPinod df/iniody flu; .*-prit of a 

iiioliiHtUHiH. Tlie clinieal diti}ttiost.« of <',uii»'«r of th(; (dilori,*- wa.'i tnadf. It waH dci-idod 
to do a vulvo.c.toiny snul, if oonditiouH pormiltod, to follow ihitJ two wool:.- lator by a 
Bufiset removal of the tributary lymph ttlands. 

On Pejit. 2S, Ib.'ll) at the .'lewi.^h llo.upitul tin- entire vulva wa.-i removed under 
local ane.sthenia. Tlie jiatienl made a Hati.«faetory recovery from thi.s operation. 
When the report came back that the tumor wa^ a lymphof^aremna. it was fhouRlit 
wiser in view of this fa<‘t and the poor phy-^ical condition of the patient to Iw content 
with !i .simple .superfiei.al removal of the evitlently enlnrtjed pland.s on both .«ide.=. 
This was done Oct. 32, 30;i(l. With the exception of the usual partial sloueliinfj of 



Fig. G. — Lymphosarcoma of tlie clitoris. Involvinp the prepuce and right labia with 

perforation ulcers. 

the inguinal w'ounds the patient seemed on the way to recovery and was allowed to 
be out of bed for a short time after the twelfth day. On October 27, fifteen days 
after the second operation, while .seated in the wheel chair, .she suddenly collapsed, 
became cyanotic and died in thirty minutes, evidently as a result of embolism. 
Autopsy was refused. 

Pathologic report (Dr. Sam Gray). Microscopic: Specimen consists of an 
excised vulva measuring 9 by 13 by 3 cm. The clitoris consists of a firm, rounded, 
red mass measuring 2 by IV 2 cm. The frenulum and prepuce are well defined, the 
latter being quite edematous and containing two small, firm nodules, one of which 
is reddened and ulcerated. Just above the clitoris is a round, firm mass 3 cm. in 
diameter, presenting an ulcerated punched-out area in the center. Just above this 
nodule, deep in the subcutaneous tissuejj, is another firm area which, on cut surface, is 
jrregulai-, white and firm. The right labium minus is indurated and discolored 





TAUSSIG: SARCOMA OP VULVA 


1021 


Microscopic diagnosis: Liposarcoma with lij-perplasia of lymph nodes. Sections 
sent to Dr, James Ewing confirmed this diagnosis. 

“Sections of the tumor stained with hematoxylin and eosin show a moderately 
rich cellular neoplasm separated into smaller and larger masses of line and coarse 
bands of fibrous tissue (Fig. 4). The tumor cells are oval to spindle in shape, vary 
markedly in size, the nucleus is small, and the cytoplasmic structure contains fat 
globules of varying size and number. The cytoplasm is finely granular. These cells 
represent varying stages in the development of fat cells. The reticulum of the 
tumor demonstrated by the Foot modification of the Bielschowskj^ silver impregna- 
tion method is abundant in quantity and mainlj’' in the form of a plexus surrounding 
each cell, the whole forming a network (Fig. 5). The intracellular fat was demon- 
strable in the frozen section, stained with Sudan III. The lymph nodes present a 
moderate hyperplasia, with no evidence of tumor cells. ’ ’ 

DISCUSSION 

Liposarcoma has been found in the nterus, tlie mammary gland, the 
kidnej'', bones and extremities. Kehrer® describes large and small round 
cell sarcoma, fibrosarcoma, myxosarcoma, and fibromyxosarcoma of the 
vulva. Only one case reported by Kleeberg'* is described as a lipofibro- 
sareoma. According to Eobert Frank^ the histology of sarcoma of the 
vulva is varied, myxosarcoma, spindle-, and fibrosarcoma being most 
frequent. It seems not unlikely that with modern staining methods a 
few of these eases would have shovm evidence of rising from the fatty 
tissue, especially in view of the predominence of tumors rising from the 
labia majora (61 per cent of the total). According to A. F. B. Shaw^° 
the characteristic features of liposarcoma are: (1) they occur in adult 
life of either sex; (2) they are slow growing for many years with sud- 
den increase; (3) encapsulation, readily removable at operation, does not 
suggest malignancy; (4) local recurrence usual, often repeated; (5) 
death follows metastasis; and (6) varied histologic structure. This ease 
followed closely the characteristic clinical course of these tumors. 

2. Lymphosarcoma of ihc Clitoris — 

B. B., sixty-tliree years, married, 9 children, consulted me September 25, 1936. 
^lenopause at forty-five years, gradual, without symptoms. Patient said that eight 
months proviou.sly she had noticed two small lumps the size of a lima bean above the 
urethra. These lumps were not tender or painful and gradually increased to the 
size of a small lemon. For two months the tumor had become irritated and bled 
a little. No pruritus. Some burning after urination. Weight loss of 8 pounds 
in the past year. A small lump was noted by the patient in the right groin one 
week before consulting me. 

Examination showed a rather feeble old woman with marked evidence of mj-o- 
cardial degeneration (intermittent, rather rapid, pulse), blood pressure 168/70, 
moderate emphysema and arteriosclerosis. Locally there was seen a hard nodular 
mass involving the entire clitoris and a portion of the right labium minus (Fig. 6). 
The tumor was evidently .subcpithelial in origin but at one point over the clitoris 
had penetrated through the skin with formation of an ulcer 1 cm. in diameter. The 
labial extension also .riiowed an area of ulceration as seen in Fig. 7. The urethra 
on the other hand was entirely free of direct involvement, as were also the left labia. 
Internal e.xploration revealed normal pelvic organs and vagina, without palpable iliac 
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slic acid. Howovcr.. Ilio ])rolaii valuas in tlie urine found by Katz- 
inann and .Doisy arc lower tlian 11io.se 1 found by menn.s of the alcohol 
prccipitalion nielliod. Tims I eannol, admit any .superiority of the 
tung'.slic ju'eeipilalion over the alcohol prccipiiniion method. Precipi- 
tation by alcohol i.s .simjile and ma.v be done easily in every laboratory. 
In the foflowiu'r I wish to pre.seni in brief the cases under inves- 
ligation ; 

SIX’ON DA a Y A AT KNOR R U HA 

C.\Rr 1.' — ’Jt. Bohw., t \vi‘nty-(Mj;li( cilif, iimri'it'il fivo ye:n>, .•itcrilo. Men.'-trua- 

lion sUirted at fifteen year,^;, alnio.'it remdarly. Total arnonorrliea for five ycar.«. 

Urinaly.'ii.'i before treatment revealed at least 111 M. l.b jirolan A jier liter morning 
urine. 

Prom July S to b’S, lli.'irij tlio jialieiit received 30 injections of dimenforinoiV 
(benzoate diliydrofoUieularliormone).' ICvery injection contained .'>0,000 At. U., i.c., 
a total of oOOJlOO Af. IJ, of dimenfornion. 

Tiio reaction of llie morning urine from duly 20, at tlic end of the treatment 
with dimonformon, was negative and the 311 AI. U. of jirolan A per liter of urine 
wa.s no longer demonstrable. 

Kinc day.s after .stopping tlie dimenfornion treatment, a bleeding occurrccl, last- 
ing four (laj’s. IJrinnlysi.s during meiisinmtion wa.s also negative. 

JicsuU. — In this ea.'-o, increased elimination of prolan A was no longer noticeable 
after tr(?atmont with follietilar Iiormone, 

Casr 2. — Cli. P., tliirty-six years old, married twenty-two years. The patient 
had boon married at fourteen, before her first menstniation. She began menstruat- 
ing at the ago of fifteen and onc-lialC years, regularly in the beginning, then at an 
interval of two to tlirco moutb.«. For five and one-half years .she has been 
anicnorrheic. 

Analysi.s of the urine before treatment was po.sitivc, i.e., there were at least 
311 AL U, of prolan A per liter of morning urine demonstrable. 

Prom .Time 2d to July 11, Ifidd, the patient j-eceived 1-1 injections of dimenfornion, 
a total of 700,000 AI. U. 

During the treatment, i.e,, after administration of (300,000 AI. U. of dimenfornion, 
the prol.an reaction wa.s negative, i.e., Ill AI. U. of prolan were no longer demon- 
str.able. TJio treatment wa.s jnctTccth-ej there was no bleeding. 

In July and August, lO.dy, the patient received 700,000 AI. U. of dimenforinon 
for a period of twenty days. After that she rcccii'ed rabbit units of progcstcron 
daily from the twentieth until the twenty-fifth day. After stopping the treatment, 
there was menstrual bleeding. Urinalysis was again negative. 

llcsult . — It was not possible to induce pseudomenstruation by administration of 
follicular hormone, but excessive elimination of prolan A was abolished. 
combined treatment with follicular and corpus lutcura hormone, menstruation could 
be induced and simultaneously increased excretion of prolan A was abolished. 

PRIAIARY- AAIBNORRHEA 

Ca.se d. — Ch. A., thirty years old, married thirteen years. She never menst united. 

The uterus was hypoplastic, 4 cm. long. _ 

On Alay 8, 1935, before the treatment began, the urinalysis was positive, taeie 
were at least 111 AI. U. of prolan A per liter of morning urine demonstrable. AVitli- 

•! am indebted to the "Organon" factory (Oss, Holland) for supply of dimen 
formon. 
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and has an ulcerated area with a firm base, cm. in diameter. No other areas 
of induration are found in the specimen, the undersurface consisting of fat and 
subcutaneous tissue. 

Microscopic: The section is that of the clitoris, the surface of which presents 
intact normal epithelium (Fig. S). Just beneath the epithelium there is a dense 
aggregate of round cells, which are individual and show no sjmcytial arrangement. 
The majority of the cells are medium-sized Ijunphocytic structures with pale colored 
sparse cytoplasm. The nuclei are slightly irregular in outline, have a well-defined 
nuclear membrane and moderate amounts of chromatin loosely arranged in strands 
connecting irregularly shaped condensed masses. Nucleoli are frequently present and 
are irregular in outline. Occasional pyknosia pf the nuclei .is present. Mitotic 
figures are infrequent. Normal l}’mphoc}'te3 and plasma cells are rare. Tjqiical 



Fig. 7. — Same case as Fig. 6 witli retractors .In position to show that the tumor did 

hot involve the xirctlira or vagina. 

reticulum cells, with large vesicular nuclei containing fine strands of chromatin are 
occasionally encountered. 

The morphologj’ of the predominant cell typo simulates the reticulum cell of the 
loose connective tissue more closely than the lymphocyte. Transitions between the 
two extremes can'be found- but thcmajority'of-fhe-tumor cells-.show relatively .slight 
diflorentiation from' the more primitive'’ reticulum (or mesenchymal) type of cell. 

There is no evidence to suggest' that this neoplasm is epitlielial in origin. The 
epithelium is intact. The colls shoxy no syncytial tendency. The slight amount of 
difterentiation that is present is' in the direction of a lymphocytic t\pe of cell 
(Fig. 9). Diagnosis: Lymphosarcoma of clitoris.. • 

Examination of the lymph glands removed at the secondary operation October 
txvelfth .showed merely normal Inqicrplasia nith the exception of the large hard gland 
m the right femoral region which was filled with a ineta.'d asis .showing the identical 
structure described in the prim.ary luriior. . ' . ; 
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Flp, 8. — Section oC lympliosareonm of tlic clitoris, showlnfr normal vnlvnr epithelium 
overlying' the tumor. Mnsniflccl liox. 



Fig. 9. — High power photomicrograph of lymphosarcoma of tlio clitoris, showing 
definite resemblance of the tumor cells to lymphocytes. Magnified 500 X- 

DISCUSSION 

The designation of this tumor as a lymphosarcoma certainly seems 
justified in spite of the fact that it apparently represents the only tumor 
so classified to be found in medical literature. The changes that have 
recently taken place in the classification of malignant tumors may aC' 
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count for this, since doubtless many eases reported as round-celled 
sarcomas, if reviewed at the present time, would be classified as Ijunpho- 
sarcoma. It is a striking fact that tumors springing from within the 
substance of the glans clitoridis (not those, however, that develop from 



Fig. 10. — Anaplastic carcinoma of the glans clitoridis. Note the encapsulated sub- 
ei)lthelial character of the tumor. Compare with Fig. 6. • 



^ ip. II. Section of anapla.stic c,nrcinonia of the clitoris, .showing loose structure, many 
mito.ses, but definite epithelial origin of cells. Magnified 500 X- 

tlio overlying iive]>utial skin) have proved to he highly malignant. I” 
railed attention to this fact some years ago in discussing carcinoma of 
the clitoris. Such tumors are often sarcoma-like, anaidastic in structure 
seen in the section taken from a carcinoma of the clitoris (Figs. 10 
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and 13). .11. ^Yill 1>o nolad llinl llio rolls in Ibis oaso linvo in ai’cas a voy 
loose strueture willi ninny mil olio, fi^ure.s. Novort lie-loss if this pielnre 
is compared wilii liie mi(‘.ro])iiotofiraph oi’ fhe iyiii]>iiosnrr'onia, ibo dif- 
ference bclAvoeu the l.wo oases will bo ujiparont. It was only after a oarc- 
fnl .study that 3 became convinced Ibai wo were .instified in gronjiing this 
ca.se a.s a .sarcoma ratber Iban an ana])laslic carcinoma. 

CI.I.VICAIi ASI’KCT.S OF SAKCOMA OF TIIK VlTl.VA 

Tlio.se two ca.so.s fil in closely wilb Ibo olinical conr.so of .sarcoma of Ibo 
vulva as ])revionsly do.scribod. Kobort Frank- say.s: (p. 125) “Tlioy 
rc.scmble fibromata until nlcoration and infiltration takes place. . . . 
Early tendency to recurrence is tlie rule and muUpile motastnses may 
develop. The lymphatic "lands arc rarely affected, thus differing from 
carcinoma and melanoma.'’ Frank Lynelr’ considers the jirogno.sis 
grave. Dcatli a])pcars to result uniformly in cases in which the diag- 
nosis of vulvar sarcoma is firmly established. Tn five eases complicated 
by pregnancy 3^,. ICcbrer" found that in none did the gestation seem to 
influence the growth of the tumor. Tn lilaly’s case the tumor was noted 
.sixteen years before it suddenly grow largej* and showed evidence of 
malignancy. In Klair Bell’s’ analysis of 18 eases of true sarcoma (not 
melanotic) of the vulva, the age distribution followed approximately 
that in cancer, the most frequent period being between tbiiTy and fifty 
years. He found the myxomatous ty])c of tumor the most common. 

Tlie diagnosis is usually made only after the disease is far advanced; 
hence, the treatment is usually very unsatisfactory. Surgery of the 
primary tumor is usually prcfcrahic to radiation and is ordinarily not 
attended by any difficulties. Only one case is on record wliorc a five- 
year freedom from recurrence was reported (IMaas-Olsbansen).'’ Even 
after five years tliere may be a recurrence (Rbomberg).® The value of 
radium or deep x-ray therapy seems very questionable. Only a few cases 
have been treated by this method. All in all. sarcoma of the vulva 
presents at the present time a rather hopeless picture. 
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THE TECHNIC OP TIMING HUMAN OVULATION BY PALPABLE 
CHANGES IN OVARY, TUBE, AND UTERUS^' 

Robert L. Dickinson, M.D., New York, N. Y. 

R easoning from a few cases studied intensively^ and liaving hap- 
pened upon occasional inidinterval changes, I offer some tenta- 
tive statements on the diagnosis of the time of ovulation and the or- 
ganization of clinical research on this matter. Questions of method- 
ology seem to be important because skepticism or failure of otliers in 
checking the findings may involve certain features that bear on con- 
firmation. The first is one which only an Ancient can fully evaluate, 
namely, a degree of limitation in eapaeit}^ for full visualization 
through the fingertips. This maj^ be due to the lack of that training 
which we had in the early da.ys of gynecology, that prelaparotomy 
elaboration of bimanual diagnosis forced upon us through absence of 
the safety of the open-look-see .surgery of today, a later culture in 
which one has also had full opportunity. The second consideration is 
the careful choice of suitable subjects. The third is willingness to 
allow ample time for slowness of any given organ in its rhythm of 
contraction and relaxation, or for differing rates of travel of the wave 
of change through the various parts of a particular uterus. Herein 
the try-out of the Swedish pelvic massage of Thure Brandt taught us 
a .special iiatience.- 

Por a palpation research on human ovulation the desirable factors 
seem to be the following: 

a. The Kuh.ict't should present niiniinal interference by adipose tissue in the lower 
abdominal wall and the omentum. 

h. The abdominal wall and pelvic floor .should not be tense, as in athletic women, 

c. The intestinal tone should be good, so that little gas is in the bowel (and the 
bowel recently emptied). 

d. A varicosity of the broad ligament should be emptied by uplift of pelvis, 

e. The ovaries should be mobile and thus readily brought within reach; as is some- 
titne.s the case after a retroversion has been reposited and edemas have subsided, the 
ligjiments being relaxed. 

f. The pelvic floor .should yield freely to facilitate the reach up to the left ovary, 

g. The uterus would better be of the type given to well-marhed rhythms of con- 
tniction .and relaxation, and fully displacJible forward. 

h. That patient will be of most value who has some midinterval symptom such 
as breast ache, show, mucous discharge, well-defined pain or localized discomfort, 
especially if tenderness in one or the other lower abdominal segment can be elicited 
by deep pre.-^sure by her own fingertips. Also, in the case of distant residence, if 
she is one who will keep careful records. 

MteaU in part Itefore .siwUon on Cyneeolonj’ amt Ot).'tt;lrlc.s. New York .\cadeinv 
er Mi-sJivlne, April 2C. Prom ttie National Cominilte,; on Maternal Healtb. Inc. 
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The time of day best, for the individiial may lie foinul to be after 
brcalifast; and I’ceent- bowel action, and of course immediately after 
bladder emptying. 

Posture is important. Tlie tilting table tliat tips the trunk into a 
steep Trendelenburg may give what a level posture will not." Full 
support of abducted knees I’elaxes circumpelvic tensions. The lower 
leg lifted level on Goepel troughs under calf and knee works better 
than the feet at the table level, provided tbe apparatus is comfortable. 
In some Avomen with a cushion under the buttocks, full flexion of 
thigh on trunk gives high reach because of relaxed belly Avails, AA’hile 
in some Avomon tbe thighs press on the abdomen and increase tension. 
In other Avords, intelligent choice and individual adaptation may 
make the difference betAveen an OA'ary completely defined and one 
quite elusive. 

The substance of the previous study Avas as follows; It covered 89 
obseiwations on 5 patients chiefly during the interval. Both 0 A*aries 
AAmre found to sIioav sAvclling and tenderness, but. one much more than 
the other, even enlarging to twice the size. A protruding rotundity 
could be outlined in about half the instances, and a fcAv days later, a 
nodular smaller lump, like one side of a blacklierry. At the latter 
stage the tube on the corresponding side might be thickened. 

At the time of unilateral OA'arian enlargement the uterus in clear- 
cut examples shoAved a marked alteration in consistency, not unlike 
that in early pregnancy. Softening of tbe isthmus, the old Hegar 
sign, or my signs, the nodular feel of one upper angle, or any one of a 
Amriety of ridges or grooves might be present. 

These grooves, lengtlnvise and transverse, on corpus, isthmus or 
fundus, and the nodular or cornual asymmetrie.s'^ are confirmed by the 
x-raj’' shadoAVs that depict clearly the striking alteration of the form 
of cavity of corpus and cervix during the Avaves of relaxation and 
contraction, general and local. I’liese forms of cavity are carefully 
summarized in diagi’ams in Pigs. 30 to 33 in Human Sex Anatomy. 
The chief change Avas contraction and relaxation in a rhythm running 
from 2 to 10 or even tAventy minutes. During contraction any flexion, 
normal or marked, Avholly or partly straightened out. A AvaA’^e of con- 
traction can start at the soft cervix and pass to isthmus and corpus. 
There can be complete softening of the aaIioIo organ except a core of 
cervix. 

Before and after this rhj'thmic behavior in the midinterAml, there 
are usually zones of complete quiescence Avhieh are almost diagnostic. 
During menstruation and preceding it, a minor capacity for these 
changes in consistence exists. In well-marked examples the differ- 
ence in anteroposterior corpus diameter at the midinteiwal may be as 
much as one-tlurd. Palpation of the uterus under favorable conditions 
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is easier lhaii palpation of tlie ovaries, hut it involves jiatieio'e in all 
slow-acting innsculatures. Krotie. aroiisinff does not, seem to atfeet the 
phenomena. The mneh exploited rhythms in orprasm fall in the elass 
of erotic fiction until evidence hy trained observers is submitted. 

Frequently in my histories the pronounced swellin*r and acute ten- 
derness is haheled ovariiis, recurring ovaritis, even alternating ovaritis 
or salpingitis. 

A new point is the vacillation of v(n‘iro!<ii}i of the broad ligament 
with a pronounced unilateral finding at midinterval, and a change 
from side to side in sequent months, itly form of examining table 
that allows a wide range of till permits emptying and filling of the 
ve.ssels and confirmation of the dingnosis." 

For observation of the midinterval, conditions arc favorable with 
gynecologists who give to the pessary a fair trial in those mobile 
retroversions which produce symptoms, then watch the results. They 
arc especially favorable when teaching intelligent patients to do most 
of their own watching of position and pessary and ovarian tenderness. 
By self-diagnosis of relapse, hy self-reposition and self-placement, the 
patient in many cases is enabled to leave the pessary out except when 
discomfort gives her notice, or the special relaxations and conge.stions 
of the period and of the midinterval are on, or when a long motor 
trip or a hor.sebaek ride calls for .support, the pessary being used as 
needed, until pregnancies are behind her and the question of suspen- 
sion calls for decision. In all these eases the ovulation period can be 
the time of election for special observation of the dependability of a 
“rhythm” and “safe period” for the particular individual. 

The ovaries have been supposed to alternate in functioning, and 
this may be true, as Morse shows in rhesus monkeys.'"' The higher 
position of the left ovary may account for the fact that in Case 1, ten- 
derness at ten to twenty-three days was found on the left side nine 
times, on the right twice, in the center twice. 

I was fortunate in being able to find, in a university neighborhood 
close to my residence, five intelligent women volunteers meeting the 
above specifications who, on the way to market after breakfast, 
stopped in about every second day, especiallj^ at the midinterval, for 
three periods. Gratitude and scientific interest on the part of wife 
and husband, together with the desire to estimate the safe period, 
brought this to pass. In research done in a clinic one would pay patients 
at the end of each ten or fourteen days, as our Committee did with the 
daily vaginal smears done at the Woman's Hospital by a tecluiieian 
under Dr. Papanicolaou. 

As the pelvic findings of two of the cases have been pietui’ed rather 
fully in my book entitled Human Sex Anatomy and as one of these cases 
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is repeated in the American Journal op Obstetrics and Gynecol- 
ogy (November, 1936). I shall here turn to other eases, and dwell par- 
ticularly on the relation between findings on examination and symp- 
toms.^'^ 

Case 1, — Time of studj', .sixty-two montli.s in sequence, with very good entries in 
diarj" for oO of these. A mobile retroversion with severe dysmenorrhea in one who 
lived far away and declined operation, could be effectively self-diagnosed, self- 
reposited and choice of pessaries be self-placed, after due instruction, with relief of 
symptoms, long motoring and horseback becoming comfortable even during periods. 

Examination, 12 observations: 

One ovary large, one small, day of cycle 11 11 13 14 21 

Day before next period 20 24 17 22 14 

Corpus luteum, supposedlj"; 18 

Negative findings, ovarie.s, da)' of cycle G 12 * 18 25 26 28 

Day before next period 28 21 17 10 '2 

Thus four positives and six negatives may be said to point to the usually accepted 
time for ovulation, centering on tlie twelfth to fourteenth daj'.s (but with one finding 
of enlargement at the ver}* last limit), and with a small grouping of erotic feeling 
tliereabouts. 

Tenderness as found by this Mittelschmerz patient 10 times: 

Bay of cycle 10 11 12 13 13 13 17 18 18 21 

the average 14 

Day before next period 14 IS 21 17 15 19 8 11 14 10 

the average 15 

Spotting of blood, 9 reports: 

Day of cycle 12 13 15 16 18 20 21 22 23 

average 15.5 

Day before next period 18 14 .3 14 14 32 6 8 9 

average 10 

Because of the Ogino-Tvnaus teaching that the count should be taken, not in days 
beginning with the first day of the period, but backward from the first day of the 
succeeding period, the figures are given in both fashions above. The Knaus four- 
teenth day (and none otlier) and the tentli to eighteenth day .subtraction show 
up 14 times in 19 observations of tenderness and spotting. 

As between observations pointing toward the right or left ovary, bimanual exam- 
ination showed enlargement of right, 5 times, of left, 2 tinles 

Tendcmes.s elicited by patient right. 2 times, left, 7 times 

Together 7 times, 9 times 

The right, being lower, is more accessible to a doctor’s lingers: the left, lying 
higher, is more nearly within reach of a patient’s pressure. 

The occnrrrnc.es distributed dap hi/ dav of the cpcle are a.s follows,, using the 
letters “ex’’ for examination, “t” for tenderne.ss and “b"’ for blood: 
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• Thus puttiufi topothor fifty months of record mid oh.corvutioiis involving (a) 
bimanual examination of ovaries; (b) interval tenderness, self-observed; and (c) 
spotting, the Kcattcrinfj is viulc, invoUniiff every day of the cycle from the tenth 
to the iv)aily-lhir(l. There is a grouping of enlarged ovary and tenderness in the 
expected space between the eleventh and the fourteenth days, 31 items; and a second 
minor grouping on the twenty-first day, ?. items; and with -1 spottings grouped here- 
abouts also. Among the 11 notes on tenderness, the averages run fourteen days 
after beginning of period, fifteen days before the start. Erotic rousing (without 
male), well marked or ivith self-relief, has titi notes, scattered, with 10 after the 
period, and 7 near the twenty-first day. 

Tliere are all degrees of rliythiiiic coiilractioii at. ovulation time, 
apparently. The most complete example found in my short series 
was deliberate!}' selected and used in both my jtreviou.s imblications 
in order to exhibit till the points. Here is an example on the opposite 
end of the scale, including a picturesque occurrence seen only once. 

Case 2. — At tho twelfth day one o%'ary was found to be ncarh' double the size of 
its fellow. At the fourteenth day, with the two fingertips of the right hand easily 
holding the right ovary against the firm right pelvic wall, a small grape collapsed, 
and this ovary became about the size of it.s fellow. Two day.s later the area .seemed 
nodular, but by no means ns clearly so as in patients examined later in tho cycle. The 
uterine contractions were very slow and not easy to elicit on these fir.st two c.\amina- 
tions, with twelve minutes to soften the isthmus and thicken the corpus, and 2 to 4 
to harden and shrink. It is my guess that this condition was i)art of a generally 
defective tone of muscle and vos.sel. Though showing high fertility, fair menstrual 
regularity and strong sox desire, this lady presents general muscular flabbiness, while 
her uninjured pelvic floor all but sags. It was noted in removing a dermoid before 
her pregnancies that the pelvic ti.ssues everywhere showed markedly relaxed vessels. 
Thus sluggish uterine musculature and venous stagnation might be called upon to 
explain torpor in rhythms, particidarly lack of that striking alteration in thickness 
supposed to be largely due to filling and emptying of the layer of meshed vessels 
beneath tho outer muscular layer which is clearly depicted by Bayer.s 

Kouget,<5 in 1858, found the uterus thicker antcroposteriorly at menstruation and 
ovulation, but did not note the vacillations; he demonstrated that, postmortem, by 
complete filling of the vessels, one could double the size of the organ. 

Case 3. — This patient gave opportunity, in early pregnancies and while watching 
the pessary between pregnancies, to compare four findings of consistency of the 
uterus at the sixth week of gestation with the findings at seven midintervals. As 
the follicle grows very large in this patient, with tho ovary sometimes as big as the 
fundus, it is favorable for comparison, twice as discovered on the left and three times 
on the right, with one temporary tubal thickening accompanjing the ovarian en- 
largement of the same side. 

Only once have I been able to hold a naked utevus in my hand (at 
laparotomy for suspension) and detect active contraction. It is pre- 
sumably the anesthesia that arrests this activity, while the speed of 
our operative process defeats a watchful wait of ten minutes for ob- 
servation. Monkey laparotomy might demonstrate the point. 

Among my old histories I find 287, the first in 1886, in which the 
diagram and the accompanying notes show the uterus varying markedly 
from the usual consistency, ranging from tliat of the raw potato to or 
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in twenty days the patient received 8 injections of dimenformon, each containing 
50,000 M. U., a total of 400,000 M. U. After tliis treatment, she was injected with 
5 Eab. U. of progesteron daily from the twenty-first to the twenty-sixth day. 

Analysis of the morning urine on the twenty-seventh day was positive. Thus 
this treatment did not decrease the elimination of prolan A. 

Two days after the treatment a real menstrual bleeding began, lasting five days. 
JResuU . — Combined treatment with follicular hormone and corpus luteum hormone 
induced menstrual bleeding. But it is not possible to influence increased elimination 
of prolan A. 

Case 4. — B., twenty-six years old, married five years. The patient never men- 
struated. 

On April 1, 1935, before beginning the treatment, urinalysis was positive. There 
were at least 111 M. U. of prolan A demonstrable per liter of morning urine. 

First treatment: Erom April 3 to April 22 the patient received 9 injections of 
dimenfoi'mon, a total of 450,000 M. U. 

On April 23 urinatysis was positive; there were at least 111 INI. U. of prolan A per 
liter of morning urine. 

After this treatment, the patient received 5 Eab. U. of progesteron daily from 
April 23 until 20, a total of 20 Eab. U. 

On April 26 the patient menstruated for the first time, the flow lasting four 
days. On the first day of the bleeding, one strip of mucous membrane was taken 
from the uterus with a special curette. Examination revealed a real premenstrual 
mucous membrane. The glands were rich in glycogen. 

On April 29, the third day of menstruation, urinalysis for prolan A was again 
positive. 

Second treatment: From May 2 to Maj' 21 the patient received 9 injections of 
dimenformon, a total of 450,000 M. TJ. In addition she received 5 Eab. XJ. of 
progesteron from May 22 to Slay 26, a total of 25 Eab. U. On Maj^ 26 there was a 
menstrual bleeding again. On June 27, the second day of menstruation, urinatysis 
was negative, which means that 111 M. U. of prolan A were no longer demonstrable. 

Fesiilt . — Though menstruation could be induced, it was not possible to decrease 
excretion of prolan A by administering dimenformon and a following treatment with 
progesteron, respectively. After the second treatment, i.e., during the second men- 
struation only, was elimination of prolan A decreased. 

CASTRATA 

Case 5. — G., twenty-eight years old. She had been castrated because of 
bilateral tumors five years earlier. The patient suffered very much physically and 
psychically from the deficiency symptoms. The vagina was narrowed and pale; 
the uterus was hypoplastic, 4 cm. long. I observed the patient for a year. By 
hormonal treatment I succeeded in inducing bleedings at regular intervals. Her 
complaints stopped completely. During the first months (December, 1934 to March, 
1935), bleeding was induced by a combined treatment with dimenformon and 
progesteron. AVithin twenty days the patient received 7 injections of dimenformon, 
a total of 350,000 SI. U. During the next four days she received 5 Eab. U. of 
progesteron daily; two to three daj’s later there was a regular menstrual bleeding 
which lasted three to six days. 

In April and May, 1935, I was contented with inducing pseudomenstruation. 
Within twenty days the patient received 350,000 M. U. of dimenformon, and after 
seven days flow began. It is interesting to note that there was always a week’s inter- 
val after the administration of follicular hormone and the beginning of the flow. 



RESKCTION OF THE PREEA(RE\]j NERVE IN THE 
TREATIRENT OP 0]">.STJNATE DYS.AIENORRHEA 


Gartox Cottk, jr.D., Lyons, Phanci: 

(From the Gtineroloiiical Department of the IIotel-Dieu) 


R esection of tlio presacml norve, wliioli ] }) 0 !-foroiefl for llie first 
time in Deeembor, 11)24, is now rofrardetl favorably by many snr- 
‘Tcons. Jiulfrin" from tbe literature on the subject, it may be said tbal 
it is now adopted in almost every country in the world. It seems, 
however, that while tbe operation is winnin" converts each year in 
Pb'ance, in foreijm countries its use is still confined to a small minority. 
Tbe number of Avomcn, tlierefore, who arc able to benefit from this 
procedure, remains still limited. After an experience of twelve years 
Avitb tbe operation, I may say that I am more and more convinced of 
the value of reseetiou of the presacral nerve in every syndrome asso- 
ciated with an anatomic or functional disturbance of the hypogastric 
plexus, and that ] know of no other therapeutic method that may be 
substituted for it. Adson, one of the last converts to presacral s.vm- 
pathectomy, declares too, in a recent article, that, after bavin" ob- 
served the results obtained, the operation seems to him much more 
valuable than it did at first. Indeed, of all the surfreons who lun'c 
performed presacral resection correctly in cases in which the opera- 
tion Avas indicated, I do not knoAV one Avbo abandoned it later. In 
general, it may be said that, A\-hcnevcr the indications Averc pro]ierly 
observed and tbe operation correctly performed, the results conformed 
to those 1 described in my fii’.st comiminications. 

I shall not, at this time, discuss either the technic or the indications 
for the operation, but refer those interested to the various reports I 
presented on this subject, in particular to the general study made in 
my book Chirurgie dn- Sympaihiqnc pclvicn en Gynecologic^ or in the 
Journal Internaiional de Chirurgicr I intend to confine myself here 
to a discussion of some ideas on the treatment of scati’c functional 
dysmenorrhea, AAdiieh is one of the most common indications for resec- 
tion of the presacral neiwe. 

Normally’’, in most Avomen, menstruation is unaccompanied by’ pain- 
ful sensations. The eA’olution and maturation of the graafian follicle 
and its rupture AA’hich, in the majority' of cases, precedes the thickening 
of the uterine mucosa in preparation for the embedding of the OAUim, 
as Avell as its destruction, in the absence of fertilization, cause neither 
serious discomfort nor pain. The autonomic neiwous sy'stem seems to 
remain indifferent to the biologic phenomena, marking the different 
stages of the menstrual cycle. Why’ then, are all these physiologic 
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toward that of the ripe tomato, in whole or in part, in the same person. 
The most frequent finding is the compressible isthmus, the next the 
thickened, rather soft or very elastic corpus, with the supravaginal 
cervix generally maintaining its rigid incompressibility. The grooves 
and the hard lump in a half-corpus are sometimes present. TJnhap- 
pilj% the exact day of the cycle is infrequently stated. 

SUMMARY 

Under specified favorable circumstances bimanual palpation in 
women can detect changes in the ovarj’^ and uterine contraction w’’hich 
point to the time of ovulation or omission of ovulation. The tender- 
ness is often such as to suggest ovaritis or salpingitis. Varicosity of 
a broad ligament may be present only, or accented only, at the mid- 
interval. In one patient with a five-j’-ear report, symptoms, Mittel- 
schmerz, spotting and self-detected tenderness, were scattered from 
day ten to day twenty-three. In another the noupregnant uterus of 
the midinterval copied her six weeks’ pregnancy findings. 
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numerous sympatlielic fibers in t.lie cervix, and tfio nterosacral liga- 
ments. Last, 1 may add tliat the concept of stenosis could not cxjiiain 
“jjainful amenorrhea’’ fo Avhich Dalche has drawn our affention, and 
which is characlerixed by jiainful periodic altaelcs at tlic date when 
menstruation should take ])lace, even when there is no serous or bloody 
discharge from the uterus. T luiA'e, on several occasions, operated upon 
such patients in Avhom dysmenorrliea alternated witli painful amen- 
orrhea. I found no lesions of the genital tract that could explain the 
phenomenon. 

In view of these facts, and the freriuent failures following dilatation 
and curettage, I was led to seek another form of therapy. Having had 
the opportunity of observing a certain number of patients in whom 
the dysmenorrhea was associated with other complaints indicating a 
dysfunction of the sympathetic nervous system, c.g., dyspareunia, 
vaginismus, cystalgia, sensation of burning on urination, tenesmus ani, 
vaginal pain, pruritus vulvae, sexual hypercxeitability. I was led to 
do, at first, periarterial sympathectomies of the hypogastric arteries, 
and later, resection of the presacral nerve. 

Former authors would explain all these phenomena collectively or 
separately, on the basis of a neurosis, anxiety-neurosis, neurarthritis, 
spasmophilia or hysteria. Today, they are generally attributed to a 
dysfunction of the autonomic nervous system, the abnormal hyperex- 
citation or hj'perexeit ability of which is responsible for the symptoms 
enumerated above. According to this concept very slight in.iuries of 
the genital organs and even remote pelvic lesions may sometimes pro- 
voke, either by direct irritation or by reflex action, sensory-motor or 
vasomotor disturbances in the pelvis, and cause pelvic neuralgia, 
dysmenorrhea or cystalgia, etc. Furthermore a very slight anatomic 
injury of an ovary, or of the endocrine glands connected with it, and 
even a simple disturbance in the evolution of the graafian follicle (the 
hormones of which exert an influence not only on the uterine mucosa 
and uterine contractions but also on the vagosj’mpathetic neiwous sys- 
tem itself) initiate, by reflex and endocrine stimuli, vicious circles 
which continue to persist until they can be inteiTupted. Last, it 
enables us to understand how a primary disturbance of the pelvic 
sympathetic system (hypogastric plexialgia or plexitis) or of the 
nervous centers connected with it, can lead to the same results. 

Doubtless, this theory of the pathogenesis of dysmenoirhea is not 
immune from ciiticism, but it is justified by the fact that, while 
dysmenorrhea and pelvic neuralgia do not respond to the most varied 
opei’ations on the ovarj^ or the uterus, these conditions are generally 
completely cured by properly performed presacral sympathectomjL 

As regards so-called essential dysmenorrliea, of nearly 300 patients 
upon whom I operated in the course of twelve years, I know of only 
two that were not relieved. 
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phenomena characterized in certain women by pains that necessitate 
rest in bed, cessation of work, and the use of narcotics? Under wiiat 
influence does tlie autonomic nervous system, whicli remains in some 
way impassive in the eoui’se of repeated cycles, acquii’e sucli a hyper- 
irritability as to cause severe pain associated with the j)reparation and 
shedding' of the endometrium? 

Former gynecologists attempted to explain this fact b}' the existence 
of a cervical stenosis or of an endometritis which the}’ treated b}" dila- 
tation and curettage. Simple explanations appeal to us most, Avhich 
may account for the favor accoi'ded this theory until recently. 

Horvever, one has but to examine the facts more closely to realize 
that usually at the onset of finrctional dysmenorrhea, there is neither 
endometritis nor a stenosis of the cervix or of the isthmus. Doubtless, 
before rve were acquainted with the evolution of the uterine mucosa, 
tJie premenstrual hyperplasia observed in cases in rvliich a curettage 
had been performed, might have been taken for an inflammatory lesion 
of the endometrium, but we know today that the latter is in reality 
dependent on the ovarian hormones. And the best proof that inflam- 
mation does irot seem to play a great role in the occurrence of dysnren- 
orrhea, is that most cases of adnexitis develop without ever causing 
severe or stubborir dysmenorrhea. 

The arguments that carr be advanced against a mechanical cause of 
menstrual pains are still more numerous. Without discussing here the 
observations of sonre gynecologists Avho have sought in vain for a 
stenosis or a spa.sm of the uterine isthmus, it is an irrefutable fact 
tliat severe, stubborn dysmenoiThea which requires surgical inteiwen- 
lion is almost always secondary in origin. 

Actually, in most cases, we deal Avitli girls Avho menstruated noi'- 
mally for one, two, three, or four years and sometimes longer and 
then began to experience such menstrual pain that they Avere forced 
fo take to bed. Sometimes this occurs after acute serofibrinous pleu- 
risy that developed AA’ithout complications, or after erythema nodosum, 
or any other attenuated tuberculous manifestations AA’ithout there liaA’- 
mg been any localization of tuberculous lesions in the OA-aiy or the 
nterus. Bnt generally, the most careful inquiry into the history re- 
veals no cause for the occurrence of the dysmenorrliea. If we add to 
riiis the fact that the most thorough dilatation, and even parturition, 
>s not alAvays sufiieiont to cure menstrual pains, then one is forced 
to giA’c U]) tlie idea of stenosis as a causatiA-e factor. I am aa'cII aAA’are 
of the fact that menstrual pains often assume the character of true 
titeriue colics aiul that in about half the cases dilatation of the cerA'ix 
causes tliem to disappear. One, hoAA'cver, is not .iustified in assuming 
o relationship betAA-een the stenosis and the dysmenorrhea, for one may 
obtain AA-jth tlilatation of the anus as "ood or better results. It is 
iiighly proha])le that the method AA-orks by stretchiji" of the A’cry 
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ago rolioved !iU lior HVinploiiiH. Tlu? JtiiHenf. gnincti nine iioiiixip in {lin.-c inontlis 
Jiftcr Uu; opnrutioii ahd M.‘veiitoon janntdP during tlir- (.•n.'itiiiig year, Aftar having 
remained aix yesira away i'roai lloinc, ehe was eanily aceliinaled to her birlliplaee 
whicli alio has iuna^r lel’f piaee. Quite reeontiy rhe wroD; aie, "it i.s to your opera- 
tion, dear IJoetor, Uiat 1 owe my return to iny family and my active life, there. 
I shall always he very grateful to you.” Hinee at the time of the operation T. could 
discover no pelvic lesioii, it was obviously a ease of functional dy.'^nienorrhca. 

Anotlier case, a girl aged twetity-eighl year.', was under treatment in tiie moun- 
tains, for very S(!riou.s ])uliuonary Ic.^ions and a cavity of tlie right lung. After 
fifteen or eighteen months, as the jutlmolinry condition began to improve, the patient, 
wliose menstrual periods had never been painful, began to safl'er from dy.sinenor- 
rhea so severe that during the week of her How she rapidly lo.<;t the two or three 
pounds which she had gaihed in the proe.eding lliree weeks. When J saw her for the 
first lime, she was not yet ia good cnougli general condition to allow me to openite, 
I stated, however, ihal tlie' oceurronCe of dysmenorrliea .should be eonsidcred ns a 
favorable x>rf>g» 0 Rtie. sign. J have never seen dysmenorrhea ajijiear ihi.s late in the 
course of tuberculous disease which went oil to a fatid outcome. Home months after- 
ward, the pulmonary losions being no longer active, I re.sected the pre.sacral nerve. 
From that time the cure ))roceedod rapidly. Tin; jiaticnt, who weighed only 80 
pounds, now weighs l.'JO pounds, ami slid nd longer sutTers during her periods. 

In passing, I may mention that there were a nnmbcr of eases of 
yonng girls who had had an apitehdeeloniy to relieve the dysmen- 
orrhea, These, in tlie face of the steadily increasing jiain, consented 
to a second interventipn, though not withont reluctance, because of 
the disappointing results of the appendectomy which they felt, more- 
over, had aggravated the dysmenorrliea. This second operation broxight 
a complete and definite enre to tiiC dysmenorrhea. Many of them 
married and are now very happy hlolliers. 

It is not only from a pathologic point of vicAv that resection of the 
presacral nerve has a good etfeei ili relieving dysmenorrhea. In an- 
other article, I described the eilse Of a girl, the sister of a surgeon, 
who was obliged every month to i'einain in bed at the time of her 
periods. Two years after the operation (which her brother had long 
hesitated to advdse, ahvays hoping tllfe condition Avould finally subside) 
she wrote to thank me. Had she ilOt been operated upon, she Avould 
not have passed her examination,? a nurse, for on the examination 
day she Avould have had to remaiil in bed. She ivas operated upon 
four years ago and was completely reliev'ed of her pains. She now 
leads an active life as a district nurse Avithout ever being incapacitated. 

I also quoted the case of a girl, aged nineteen years, the daughter of a well- 
known physician. Her dysmenorrhea began after acute serofibrinous pleurisy that 
developed without complications, and she had such painful paroxysms that for forty- 
eight hours she was obliged to stay in bed and was not relieved by any drug in- 
cluding belladonna, papaverine, and all the opiates used in such cases. She would 
vomit a great deal; the temperature during the forty-eight hours would remain at 
40° C. and would return to normal at the end of tlie painful period. Several times, 
this girl, Avlio Avas very athletic, had stopped during the winter in the mountains and 
while there she had suffered from attacks of painful amenorrhea. Professor 
Maranon, when consulted, had attributed her sjauptoms to a dysfunction of tlie 
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In the first case the patient was sjTnpathectomized elsewhere by an excellent sur- 
geon, but no doubt the resection had not been complete, and he had resected only 
the left part of the nerve, for I found on this side a cicatricial neuroma, the histologic 
picture of which I presented in my book. After the operation, the patient, who had 
been suffering continually from the neuroma, was at once relieved. Some months 
aftenvard, however, the periods again became painful. This led the first surgeon 
to castrate the patient. 

The second case is more interesting. It was a girl, aged twenty-four years, wlio 
for five years had suffered from dysmenorrhea, refractorj’ to all medical measures. 
In addition, for three years, the patient experienced intense sexual hyperexcitation, 
nymphomania and pruritus vulvae not explained by an}' local or constitutional cause. 
She was operated upon in 1934 and pruritus vulvae and sexual hyperexcitation dis- 
appeared completely. Unfortunately, the dysmenorrhea was not influenced. The 
patient continued to suffer at the time of her periods and I had to do a temporary 
x-ray castration. 

Duriug tlie laparotomy in this ease, I had found signs of peritonitis 
in the culdesac ivitli adhesions between the rectum and the posterior 
wall of the vagina, and some free peritoneal fluid. Can one ascribe 
the persistence of the painful peiiods to these findings? I do not tliink 
so, since if the local inflammatoiy pi-oeess liad been the causative factor, 
it seems probable that the pruritus vulvae and sexual liyperexcitation 
would not have disappeared. It is possible that the inflammatory reac- 
tion was due to an endometriosis that escaped me. In any case one 
cannot claim that the presacral nerve had not been removed or only 
incomplete!}', for resection had been particulai'ly easy in that case. 

Besides these unsuccessful results, three or four other patients still 
suffer during their iieriods, but only during one or two hours, instead 
of twenty-four or forty-eight hours, and in no case are they forced 
to stay in bed or stop work. ^Yhile these were not completely success- 
ful, the results, however, were liighly satisfactoiy to the patients. 

In contrast to the few cases which were not as fully relieved as I 
had expected, resection of the pre.sacral nerve led to a complete cure 
ui all the other cases. It is impo.ssible to present here, even in abstract 
form, all the facts relevant to these cases. I will confine my remarks 
to some of them that were particularly sti’ikiug. 

Uie following case affords an example: A girl, aged twenty-two years, menslru- 
med from the ago of fourteen. Her periods were at first normal, later on they 
"ere accompanied by more and more severe pains, which finally impaired her liealth. 
-'•s a child, the patient had had a bronchitis which resulted in pulmonary sclerosis, 
tor this reason, during six years, since she could not bear the climate of her birth- 
idace by the side of the Loire, she led a rather unhappy life in various pre- 
'cniona. One day the Director of the sanatorium where she was being treated, 
Wing how severely she suffered during her menstrual periods, sent her to me. As 
Ihe pulnsonary lesions were not active, I proposed operation. Uer father was very 
unwilling to agree to this since two years before .she had had an appendectomy 
for the d%-?ii!cnorrhoa without any relief. But the operation seemed to me all the 
aiore necessary since for some months the patient lind also devclojied jmin in the 
■'-gina and nymphomania. Resection of tlie prcsacnil nerve performed five year.“ 
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ovarian nerves. Tliis is so slrikinj^ Unit we sometimes see jiatients with 
both mcnslrnal and intormenstrnal 5 )ains, in whom follov’ing rescelion 
of the presacral nerve, ovulation alone remained jiainful, the menstrual 
periods causing no discomfort. In the.se cases, complementary resection 
of the ovarian nerves is sometimes neee.ssary. Ilcsection of the lumbo- 
ovarian nerves, or the “isopbcnolization’’ of the nteroovarian plexus 
has not always, in my ex])erience, given satisfactory rc.sults. 

I wish to point out that in a number of the eases reported in the 
literature as unsuccessful, failure has been due either to incomplete 
resection of the nerve or to the fact that the operation was not indi- 
cated in the cases chosen. 

The mortality rate is that of all simple asci)tie abdominal operations, 
about 1 per 100. In more than 300 operations I lo.st only two patients 
who died from acute pulmonary complications. 1 never noted any 
abdominal complication immediately or subsequently, and I never 
observed trouble with the sphincters or with the genital organs. Jlore 
than 50 patients have had consecutive pregnancies and no accident 
urns ever noted during partui-ition. 

In the absence of precise and certain physiologic data concerning 
the nature and origin of the constituents of the presacral nerve 
(superior hypogastric ])lcxus of Ilovelaeque), it is difficult to explain 
the successful results of presacral sympathectomy. Is it due to the 
suppression and interruption of abnormal sensory-motor reflexes or 
modification of the pelvic circulatory system! Both theories can be 
postulated. Adson states that dysmenorrhea as well as the other genital 
disturbances for which operation is required, are produced by abnor- 
mal stimuli from superior autonomic nervous centers of the midbrain 
which are connected with the pituitary gland. Kesection of the pre- 
sacral nerve is effective because it suppresses the connections of the 
genital organs with the nervous centers. However hypothetical those 
theories may be, it is quite certain that in the syndromes of hypo- 
gastric plexalgia, and particulai-Iy in dysmenorrhea, which is the most 
frequent manifestation of its dysfunction, well-performed pelvic sym- 
pathectomy yields uniformly good results. Accordingly, when all of 
the known therapeutic measures have been ineffective, it seems wisest 
to advise early operation. Furthermore, there is the possibility that 
a slight anatomic lesion (ovai-ian endometriosis, adenomyosis of the 
coimua for instance) which had not been discovered by clinical exami- 
nation may be found, treatment of wbieli will be sufficient to relieve 
the dysmenorrhea. But in the other cases, resection of the presacral 
nerve will effect a cure in patients who have been refractory to all 
other forms of therapy. 


REPERKNCES 

(1) Cotte, G.: Cliirurgie du Sympatliique pelvien en Gynecologic, Masson edit., 
Paris, 1932. (-2) Cotte, G.: J. Intern. Chir. 1: 193, 1936. 
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anterior lobe of the pituitary gland and prescribed treatment with prolan. This 
form of therai)}' was ineffectual. I was then called in consultation and resected her 
presacral nerve without any additional surgical procedures. Following this her 
s^^nJ)toms disappeared. She was operated upon two and one-half years ago and she 
has not suffered during her menstrual periods since then. She was married last year 
and has now been pregnant for four months. 

Tliese few instances, recalled from about 300, are typical. One can 
best judge the value of the operation by the results obtained in eases 
of membranous dysmenorrhea. The refractory character of this type 
of d.ysmenorrliea is well knowu. The pain experienced, together with 
llie expulsion of fragments of a thickened mucosa (menstrual decidua), 
oceasionalh- simulates a miseaiTiage. I operated upon a patient who 
in spite of two previous deliveries still suffered during her menstrual 
periods. She was operated' upon five years ago. Since then she has 
had no complaints, altliough .slie still expels large pieces of mucosa 
during her periods. She liad another normal pregnancy and an inter- 
stitial pregnancy for which Convert, of Bourg, performed a eonserva- 
tiA’e operation. 

In Jinothcr case (my younge.st patient) a girl, aged fourteen yeans, menstruated 
from the ago of ten. Her dy.smonorrhea (membranous) was so painful that at 
tiiirtoen she Avas obliged to leave school. Here again, resection of the presacral 
nerve, by curing the dysmenorrhea, enabled her to continue her studies, to pass her ex- 
amination-s, and become a chemist. 

I could cite many other interesting cases. It is sufficient to say that 
in llie treatment of fsevere dysmenorrhea, no otljer method has ever 
given such consistently good results. 

It is a popular belief that n)arriage tvill frequently relieve dysmen- 
orrhea, Avhieh is indeed true in many cases in which the menstrual 
pains are easily controlled Avith the usual sedaliA'es and Avhich are not 
scA’ere enough to incaijacitate the indiA'idual. lIoAvcA'er, in severe 
dysmenorrhea not relicA'cd by opium, belladonna and such opiates. 
Avhieh necessitates rest in bed and is accompanied by .sympathetic dis- 
turbances, conjugal intercoui’sc does not relicA-e the condition and the 
coital act is frequently difficult and painful and only adds one more 
tribulation to the life of these patients. I belieA'o. therefore, that it 

preferable to operate upon them Avithout exposing them to this dis- 
tressing trial. 

I Avi.sh to emphasize that resection of the peh'ic .sympathetic nei'A'c 
IS suitable only in cases in AA'liich menstrual pains are not caused either 
!>.'■ malformations or adenomyomas of the cornua or endometriosis of 
the oA’arics. of the tubes, or of the rectoA-aginal .«e})tum, or any other 
still more evident lesion of the genital organs. It is vahiele.ss for 
pain of oA-arian origin or intermenstrnal pain Avhich is associated 
AVith ovulation. This type of pain is generally not influenced by re.sffc- 
tO'U of (he hypogastric plexus. This is to be expected since the ovaries 
receive their nerA-e sup]>ly from another patlnvay through the ntero- 
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Prior to the. introdtiolion of {•xrrelory nro<rra])]iy jji 1920, it was 
iiapossiblc to follow those oasos ])ostf)i)orativoly intoHi<rontly and de- 
Icnnine liow well the roinijilantcd kidney fnnotionod. Naturally, it was 
impossible to eontrol the output in the n))per urinary traot after 
nreterosin:moid anastomosis. Oeeasionally with the ureterovesical 
anastomoses, one .should eatiicterizo the reimplanfed ureter and de- 



Fi&. 1. A. 


Fig. 1. — Case 1, P. L., aged fifty years. A, Retrograde pyeloureterograni before 
operation, showing diiated pelvis and obstructed lower ureter, ending in bulb. Picture 
taken seven hours after injection of iodide solution. J3, Excretoi-j- urogram before 
operation, showing practically same condition with bulbous lower end of right ureter. 
Excretory urogram four-plus weeks after ureter neostomy, sliowing right kidney 
pelvis much smaller and ureter filling all the way down to bladder, only moderately 
enlarged. D, Excretory urogram almost five year-s after right ureter neostomy, show- 
ing marked reduction of the hydronephrosis, practically normal ureter throughout. 





THE VALUE OP URETERAL IMPLANTATION INTO TIIE 
BLADDER AND INTO THE SIGjMOID IN 
GYNECOLOGIC INJURIES AND DISEASES 

Edwin Beer, M.D., New York, N. Y. 

F ORTY-THREE 3^ears .ago, Florian Krug of New York stated tliat 
“accidental iiijury to' tlie ureters is "one of the most unfortunate 
occurrences of abdominal surger.y . . . the almost universal adoption 
of the Trendelenburg posture has greatly* reduced the liability to this 
accident, as it enables us to operate under the guidance of the e.ye 
as Avell as of the touch. Still, there are case.s, and alwaj^s will be 
eases, Avhere, OAving to the nature of the disease, or some anomalj’" of 
the relative position of the ureter, injury to this organ is unavoidable.” 

In ease of such injuiw, if detected during tlie operation, naturallj'’ 
an immediate reimplantation of the ureter into the bladder should be 
done, if possible. These eases present a group Avith AAdnch the g.yne- 
cologist has to deal immediatel.y, and are rarely seen by the urologic 
surgeon. The names of Krug, Bald.A’-, Stoeckel, Franz, Kroenig, and 
Sampson are iiitimateU’’ connected Avith the development of this branch 
of surgeiy. Not onlj' did they ha\'e the opportunity to perform an 
immediate repair to the damaged condition, but often, after recupera- 
tion from the fiiAst abdominal procedure, the.A’’ had the opportunity to 
correct the fistulous leak resulting Horn damage to one or both ureters. 

In the folloAAung brief paper, I shall refer to the three types of 
gynecologic patients, Avho from time to time seek urologic surgeiy for 
the relief of disturbances in the ureter, caused bA’ opei’atiA'e interference 
ill the pelvis ly the gimecologist, ly disease in the peh'is (parametritis), 
as Avell as those cases of incurable A’e.sicoA’aginal fistula, Avhich are, 
de.spile numerous attempts at closure, passing all their urine through 
the fistulous opening. 

Through close association Avith the gAmecologists, one -able, per- 
haps, to see more of these cases than is the lot of most urologic sur- 
geons. The eases about to be reported are grouped as folloAvs: 

f^roup r. — C.nscs of eomprc.s.cion .cfrictiiro of the ureter due to parametritis and 
I'ernireterilip, in ivliich neostoniy is neee.s.«ary to relieve the painful condition in tlie 
hidney and get adequate drainage of the ol).=lnicfed hydrouretoronephre.-is. 

t'roi/p Jl,. — CaH\< of ureterovaginal fistula, eati.‘=ed hy damage to the ureter in 
either pelvic or .abdominal procedures. 

Croup 7//. — Cases of large, incurable, vesicovaginal tl'-tula, in which the tireferfi 
h.nv tn i,f. iniplanfed into the sigmoid, to deflect the .stream of urine. 


lOfl 
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On J.inn <t. .12, 1i!, ID, LM, of!, 2!», VXir,, r.-s|K.- lively, (he pnlienf received one 
anipiillii of (liiiienformou eoniniiiinjr nO.OOO M, U. ^\iinly/i.s- of (he morning urine 
of .Time 1-1. uft(!r adniiniHlnition of 300,000 :\r, U., was posi(ivc. Tliat means, (hat 
(here were a( lens( 311 >r, IT. of prolan A j.er li(er of urine denionsiralde. A .>-eeond 
analysis was made on .Inly .1, (hreo days af(er sioppinj; (naaiineiil. This analv.^is. 


( 00 . was posilive. besides prolan A, prolan 33 was also denionsirahle. (Ill M. U. 
per liler of urine.) 

On .Tilly 0 oee.iirred anolla'r lileedia^r. pv,,,,, j„jy „„,i| ]3pf.emher, 30,15, (lierc 
used (o 1)0 bleedine, slarlini' ref,mlarly seven days afler elosure of (he (rcatinent 
wilh dimenfornion. 


liCsult. Tn a younj' eas(ra(ed woman increased eliminalion of jirolan A could 
not 1)0 impaired, (houeli she was (rented wi(h hormones for seven monllis. ^lenstrua- 
(ion or j)seudoniens(rua(ion, respeelively, had been induced on seven occasions. Tn 
s})ito of (he, intensive treat men(, no influence on oliniina(ion of prolan could bo 
obtained. 


DlKCt'PSlOX 


Aceonip.iiiyide- Iho loss of llic ovarian fmiclion (ijriinary and .second- 
ary anionorrlKTa, lliird .stap-o of (diniax, ea.sli-alion) tliere is an inerea.sed 
eliminalion of prolan A in Ihe urine. TFotv can tlii.s be explained? 
When, dnring llie elimax, llie ovarian tissues cease to function, prolan 
A lo-so.s it.s efiect on the ovary and i.s unable to produce follieulin. 
This phenomenon might lie explained by the fact lhal prolan A, hav- 
ing tlnis become useless, is now being excreted with the nrine. 

The following explanation .seems to me much more essential. The 
gonadotropic hormones are snperordinate sexual hormones. The 
ovaiy regulates the fnnelion of the anterior lobe of the pituitary 
by stimulation or by retardation. As I reported a sliort while ago 
elsewhere,^’ follicular hormone is able to inliihit important functions 
of the anterior lobe of the i)ituilary. It is easy to imagine that the 
anterior lobe, being deprived of its choehing a])]niratus, would pro- 
duce an excess of hormones wliich would he excreted with the unuc. 
This opinion is supported by 11. hi. Evans*’’ wlio ])roves that the 
pitnitaries of castrated animals have a higher content of gonado- 
tropic hormones. Possibly both causes cooperate, i.e., the absent 
working point for the gonadotropic liormone following loss of the ovarian 
function and the active Iiypevfunction of the anterior lobe of the 
castrate. To me, hyperfunction seems to he tlie more important cause. 

A few years ago (1931),’’’ I Avas experimenting to find whether this 
lyperfunction might be moderated. At tliat time we did not yet 
possess hormones in strong enough concentrations. I perlorined a 
homoplastic transplantation of ovarian tissue in a young castrated 
woman. The increased eliminalion of prolan remained uninflueuced 
by this operation. There Avas also no effect on the prolan excretion 
after subcutaneous or iiitraA^enous injections, respectiA-ely, totaling 
15,000 M. U. of follieulin. It might be argued against these negative 
findings that neither ovaria?,i transplantation nor follieulin administra- 
tion (15,000 M. U.) Avas sufficient to exert a depressive effect on the 
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termine, more or less satisfactorily, the function of the reiinplanted 
organ. In tliis field, however, excretory nrograplij^ has jiroved of 
inestimable value, as it not only gives the picture of the anatomical 



Fig. 1, B. 


condition of the ureter and bladder, but at the same time gives a fair 
indication of the relative function of the reimplanted organ. 

To illustrate these three types of cases, I have selected a series of 
three cases, that demonstrate rather conclusively the great value of 
conservattye surgeiy under these conditions. Tlie urograms are par- 



1044 


AJIHKICAN JOUKXAr/ OF OBSTKTRICS AND (JYXKCOIA)GV 


ticiilarly histrnclive and, in sonic eases whieli liavc been followed for 
years after the ureteral transjilanlation, the roentjren studies arc par- 
ticularly illuniinaling:. 



Pig. 1. C. 


Case 1 . — Obstruction of the right ureter hy periureteritis (parametritis), pro- 
ducing hydroureteronephrosis. P. L., aged fifty years. Eetrograde urogram showed 
extensive dilatation of both ureters and kidney pelves. Patient had recurrent ob- 
structive symptoms on the right side, and the retrograde-filled right kidney did 
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not empty completely after seven hours. The lower end of the ureter was bulbous 
and dilated and remained so, despite stretchings continued over months. Excretory 
urogram showed the same ureterohydronephrosis with stricture in the right ureter 
close to the bladder. Jan. 5, 1932, right neostomj', extraperitoneal. Stricture found 
behind uterine vessels. Considerable periureteritis. Indwelling urethral catheter. 
Considerable urinary leakage from wound, as if ureter had pulled out. Tension 



Fig- 1, D- 


had been considerable at operation, the large tliick ureter being freed retroperito- 
neally well into the lumbar gutter, and the bladder was mobilized as well. Jan. 
25, 1932, cystoscopy, right ureter easily catheterized. Feb. 11, 1932, excretory 
urogram showed good function both sides. Feb. 27, 1932, chills, fever, frequency 
and right kidney pain and tenderness. Cystogram in Trendelenburg position 
Slowed no reflux. Sjunptoms subsided and on April 20, 1932, excretory urogram 
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allowed right kidney emptied well «nd the iireteroliydreneplirosis w/is less marked 
Grade 1 — jduK. Siipt. 10, 10112, eynt oseopy, good indigo eunnine at liftoen minutes 
from right kidney, No. ~) ureteral catheter pa-^i.^ed to kidney jtelvi.s and 15 c.e. clear 
urine aspirated. Dec. *1, lOoO, excretory urogram .showed priictically normal ureter 
tliroughout, marked reduction of the hydrone[)hro.si.s (Fig. 1, A-D). 



Fig. 2. A. 


Fig. 2. — Case 2, H. M., aged twenty-tJirce years. A, E.xcretorv urogram ten montlis 
after left ureter neostomy, showing normal upper urinary tract. B, E.\cretoi-j’ uro- 
gram two and three-foui’ths years after left ureter neostomv, showing ureters in pelv'ls 
absolutely normal in caliber, and on left side whole ureter 'is filled, as well as kidney, 
and calices showing normal contour. Impossible to distinguish between two sides as 
to wliich has been operated upon. C, Excretory urogram seven and tlirce-fourtlis 
years after left ureter neostomy, showing good function botli kidneys, ureter can be 
traced down to bladder, showing one dilated spindle over the sacroiliac joint, and 
another one just external to the bladder. 


Case 2. — TJreterovaginal fistula following gynecologic operative injury. H. C. M., 
aged twenty-three years. October, 1928, gj-necologic transvaginal procedure, and 
ten days later vaginal urinary leakage. March 8, 1929, left ureter neostomy, 
extraperitoneal route. Bladder drained with a transurethral Pezzer catheter. 
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April 29, 1929, cystoscopy, left ureter cathcterized, no indigo carmine at twenty- 
five minutes (intramuscular injection), specimen clear. Eight kidney strong 
indigo carmine. Jan. 27, 1930, excretoiy urogram showed normal left ureter and 
kidney. Eight pehis slightly dilated. Dec. 8, 1931, excretory urogram showed 
absolutely normal pictures in both kidnc 3 's and ureters. Dec. S, 1936, excretorj" 



Fig. 2, B. 


urogram showed normal left kidney, good function, and ureter can be traced down 
to the bladder, showing one dilated spindle over the sacroiliac joint and another 
uue just external to the bladder (Pig. 2, A-G). 

Case 3 . — Vesicovaginal fistula, following cesarean operation. G. S., aged thirty- 
six. In 1932, foUowing forceps and cesarean operation, developed vaginal fistula, 
complicated by calculus in the bladder after the first attempt to close the fi.stula. 
The calculus formed about a foreign body. In all there were eight attempts at 



1048 


AMKltlCAN .TOUHN’AL OK OnSTKTUH.'K AXO (JVXKCOLOCV 


rci)air, wiiliout success, so Ihut in lf)n() llic jmfient was leaking vnginally and losing 
all her urine. Excretory urogram .showed good function, normal anatomy in the 
upper urinary tract, lilood tiron normal. After preoperative preparation with 
castor oil, colon irrigations, followed by constipating diet, on Ech. 4, Itt.'iti, a left 
ureterosigmoidostoiny was carried out. ]Jy the ninth day following the implanta- 
tion of the ureter, there was copious oiitjmt of urine by rectum and before the 



Fig:. 2, C. 


patient was discharged from the hospital, she was passing fluid movements, some of 
which were almost pure urine, four or five times a day with perfect control of her 
rectal reservoir. Excretory urogram was made on the twentieth day following 
the implantation of the left ureter, and showed a moderate left hydrouretero- 
nephrosis. On April 14, 193(5, as the patient had no symptoms from the left ureter 
anastomosis, a similar anastomosis was made between the right ureter and sigmoid. 
Patient stood the operation very well, there was no serious reaction, and she made 
an uneventful recovery. At both of these operations, the split end of the ureter 
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was drawn witli a mattress stitdi of Pagensteclier into tlie lumen of the sigmoid, 
after incising the serosa and muscularis donm to the submucosa and making a 
trough in the wall of the bowel by pushing these structures aside and burying the 
ureter with two layers of fine chromic gut, Lembert sutures. Pezzer catheter was 
left in the rectum. June 20, 1936, postoperative excretory urogram showed ex- 



Pig;. 3.— Case 3, G. S., aged thirty-six years. A, Excretory urogram ten months 
following left ureterosigmoidostomy, eight months following right ureterosigmoidos- 
tomy, showing moderate hydroureteronephrosis. 


cellent function of both kidneys. There was slight dilatation of the upper urinary 
tract, as one sees so regularly after anastomosis of ureter and sigmoid. This dila- 
tation may gradually disappear and normal anatomy be reestablished. The patient 
has had no attacks of pyelitis, and rectal control is perfectly satisfactory. Excretory 
urogram on Dee. 12, 1936, showed moderate hydroureteronephrosis (Pig. 3). 



THE PATHOLOGY AND TREAT.MENT OF JNELAM^FATOKY 
DISEASES OF THE CERVIX 


“Tub I’kia'ic Toxsib” 

Jajies Robkht OconAiji. ]\I.D,, axd R. ^I. IT. Powkk, IM.D.. 

Hoxtkbab. Que. 

(From the jr/tnls (uiil Jtesearch Laboratory of Ht. (Slary'x JIOKpital) 

T he cervix uteri is a halfway “stop” between two important liigh- 
ways. It is ri-equcntly tlie rcpositoiw of the defeets and wealcne.s.s 
of hotli of these. Tt is inflneneed l)y the ])hy.siology and pathology of 
both of these avenues of aj)proaeh. Tt is a barrier to infection, often 
suffering mneh in its defense of the sanctum nterinnm. IJnfoi’tnnately, 
it is situated in tlte very middle of the “silent area” of the pelvis — 
that territory bounded above by the peritoneum and below by the 
perineum, in Avhich gross and grave pathology can. and does, exist 
without causing symptoms. Tliis area, being part of the viseeral field 
of the body, is almost devoid of tactile nerve endings (just as other 
intracorporeal viscera) and therefore pain — that announcer of physical 
ills — is quiescent in the pelvis, and disease may take hold and advance 
to incurable proportions before the victim is aware of its presence. 
The painlessness of cervical disease is proverbial. The delicate cervical 
columnar lining, set upon a functionally unchanging .sidjstratuin of 
fibromuscular tissue, is in contrast to the ever changing uterine mucosa 
which sheds most of its sins of defect every month and renews its 
vitality with pregnancies. The cervical glands retain the surface 
seal’s of battle, the uterine muco.sa easts them off — even the major 
scars of pregnancy. The cervical glands, racemose and deeply bur- 
rowing, become harbingers of infection by becoming retention cysts, 
and inflammatory disease of the fibromuscular tissue influences the 
superimposed protective columnar or squamous cells, producing in 
these either hyperfunction or hyperplasia, or both, and, if the proce.ss 
is more destructive, Ave find a loss of these protective surface epithelia 
and the initiation of erosions. Long-continued inflammatory irritation 
may at any time change controlled hjq^erplasia into uncontrolled 
invasion Avhich spells cancer. 

To understand the pathology of inflammatory diseases of the cervix 
and the consequences vdiich follow from these, one must knoiv the 
minute histology and physiology of this organ. 


HISTOLOGY AND PHYSIOLOGY OF THE CERVIX 

Unlike the uterus, the cervix has no highly specialized intermediate 
cellular structure such as that in Avhich the endometrial glands are 
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ahvaj'^s imbedded. Tlie racemose, deeply’' burrowing, cervical glands 
are imbedded in common clay, an* ordinary fibromuscular tissue, dif- 
fering in no particular manner from similar structures in other parts 
of the body. This fibromuscular tissue has several functions to perform. 
It acts as a nucleus into whicli the supporting tissues of the pelvic 
floor find an anchorage, thereby alloiving freedom of movement to the 
superimposed uterine body. Movement to this portion is essential to 
the, proper performance of its highest function. Second, the cervical 
fibromuscular tissues act as a sphincter to the uterine contents. To 
permit wide dilatation of this sphincter without undue destruction, 
the muscular element mnst greatl}’’ outweigh the fibrous element, 
thereby permitting of an elasticity which wonld be otherwise impos- 
sible. This normal proportion of muscular (sphincteric) and fibrous 
(supportive) tissues is freqiientlj’' altered, alwa3"s to the detriment of 
the muscular element, by errors in development, abnormal puerperiums, 
infection, newgrowths and age. 

Museulofibrous tissue of the cervix differs in its patholog3^ in no 
particular sense from similar tissues elsewhere in the body, except 
ovung to the presence of two factors: the influences brought to bear 
b3’- being invaded by glands, and the influences of the functional 
phases associated with procreation. 

, The -glands of the cer^dx are a protective mechanism; the3’- con-, 
stituted b3’’ digitations of a common duct lined by a single la3’-er of 
tall eolumnar cells. These are mucous goblet cells, in which normall3’’ 
the tall cell has a nucleus near the base and an open end toward the 
lumen, like the cup of a tulip. Below these is a la3''er of flattened 
cells constituting tlie so-called basement membi’ane. Normall3’', the 
quantit3'' of secretion is just sufficient to fill the ceiwix with a tenacious 
stringy plug which iirotects the uterine cavit3^ from invasion. It 
floivs slowl3'' like a glacier. This plug liquefies, when in contact with 
the acid secretion of the vagina, and acts further as a lubricant to 
this canal. The reason for the digitations of the cervical glands is 
found in the desire to increase the extent of functioning surface and 
thereb3’- lessen the function of each individual cell. It is a maximum 
of function with a minimum of exposed surface. Unlike the endo- 
metrium, the cervical tissue has a pei’manenc3!' which may act to its 
OAvn detriment. The uterine mucosa, b3’’ shedding its surface, also 
sheds many of its diseases, as will be pointed out in another paper by 
me. The cervix retains the scars which it cannot lieal b3’' the ordi- 
nary corporeal reparative processes. The processes associated with 
procreation come but slight^’', if at all, to its aid. The cervix under- 
goes slightly transitional changes ivitli menstruation, and marked 
h3’^pertroph3’’, increased vascularity and glandular function during 
pregnanc3q with regression during the normal puerperium, but 
it has not the happ3^ faculty of easting off the sears of this maelstrom 
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oi! cellular disturbance. It must dciiend ujxni the general recuperative 
propertie.s of the body as a whole for ils I'ever.sio ad integrum. The 
tissues of the genital tract sulTer from a slate of nnrest, a flow and 
ebb, that may alTect other parts of the body, but to a much less degree. 
This state of Ilux may oi)erate to the advantage, or disadvantage, of 
the affected tissues. But it is often ])roduetive of pathologic states, or 
it may greatly modify those when the.v are present. 

Inflammatory changes of the cervix may be simple or special, acute 
or chronie, or they may spend themselves chiefly upon the cervical 
glandular structures atfeeting the fibromuscular layers minimally, or 
they may affect these component tissues in the reverse order. 

General . — Most inflammatory cervical diseases begin as an acute proc- 
ess and degenerate into chronic catarrhal states. Others arc acute 
and short-lived. It is characteristic of acute mucous membrane dis- 
eases that, when they end abruptly, they leave a minimum of change 
in tissue or function. Chi’onie inflammatory disease, on the other 
hand, is productive or destructive, according to its intensity relative 
to the body reactions. Productive inflammatory diseases, that is, the 
more chronic processes, express their production in either hyperfunc- 
tion or hyperplasia. The destructive types produce loss of tissue, ex- 
pressed as erosions or ulcerations. 

There are other functions which initiate productive changes in the 
cervix, essentially causing enlargement of the fibromuscular tissues, 
chiefly with minor incidental, or major accidental, changes in the 
endocervical epithelium. These are the cervical hypertrophies of 
pregnancy without normal retrogressive changes in the puerperium, 
leaving a permanently enlarged cervix usually associated with cy.stic 
disease. Other productive cervical diseases may arise out of the 
stimulus of corporeal fibroids. These, of course, simulate a pregnancy, 
causing hyperplasia of all the tissues as in pregnancy. After all, 
fibroids are the barren woman’s children. AVhen the uterus has pre- 
pared the functional endometrial and allied changes repeatedly with- 
out issue, fibroids develop as a pseudopregnancy. The influence upon 
the cervix is frequentlj^ quite similai-. Such hypertrophic changes 
when not followed by retrogression, as in the normal puerperium, 
result eventually in a large, hard cervix, which, when associated with 
cystic disease, may assume lai’ge proportions. Since this is most com- 
monly the aftermath of an abnormal puerperium, the cause, or causes 
which inhibited the reduction usually also affect the uterus, causing it 
to remain in a state of chronic subinvolution, thereby remaining globu- 
lai*, tender, large, superimposed upon a cervix similarly affected. In 
fact, tlie condition of the cervix is being recognized more and more as 
the index of the state of the uterus, and this applies as much to the 
mucosal as to the fibromuscular changes. Such conditions of the 
cervix should be distinguished by the name of “chronic interstitial 
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anterior lobe. It appeared necessary to administer large hormonal 
doses in order to regulate the function of the anterior lobe.* 

I injected amenorrheic women with the quantities of hormones neces- 
sary to induce menstruation, i.e., 200,000 to 300,000 M. U. dimenformon 
during a period of twenty days, and 5 Rah. U. of progesteron daily 
during the following 5 days. 

In the first case thus treated, the result was negative, i.e., the in- 
creased excretion of prolan A remained uninfluenced. I reported 
brieflj^ on this fact in my book.® On continuing these studies I found 
that the regulation of iirolan A elimination is different in proportion 
to the degree of ovarian dysfunction. In eases Avhere the ovarian 
function has not yet ceased entirely, i.e., where menstruation had dis- 
appeared for a few j’^ears onlj'", one ma}'' succeed in reducing the ex- 
cretion of prolan A. In both eases of secondary amenorrhea, it was 
possible to reduce excretion of prolan A by a sufficient dose of fol- 
licular hormone. Before the beginning of the bleeding (pseudomen- 
struation), excretion of iirolan A had already been influenced. In the 
second case, though we did not succeed in inducing any bleeding, the 
prolan A content of the urine was decreased. 

The conditions are somewhat different in primaiy amenorrhea and 
castration, i.e., in cases where ovaries had never been functioning or 
the sexual glands had been removed. In Case 3 real menstrual bleed- 
ing had been induced bj’' means of dimenformon and progesteron, but 
elimination of prolan A could not be decreased. Also in Case 4 the 
hormonal provocation of menstruation could not influence the elimi- 
nation of prolan A. Only after the second treatment did we succeed 
in lowering the prolan A level in the ui-ine. The castrated woman was 
treated Avith hormones for several months, and Ave regularly succeeded 
in inducing pseudomenstruation or menstruation, respecth'-ely, accord- 
iug to the method of treatment. But Ave did not succeed in influencing 
the increased excretion of prolan A.t 

SUMMARY 

1. The loss of ovarian function is characterized by an increased ex- 
cretion of follicular hormone in the urine (more than 111 M. U. of 
prolan A per liter). The increased excretion is probably caused by 
hyperfuuction of the anterior lobe of the pituitary in the absence of 
any inhibitoiy action of the ovary on the anterior lobe. 

♦The periodic ovarian cycle may, as I reported a short time ago, (Wien. klin. 
AVchnschr. 15: 455. 1936) be influenced by follicular hormone. If 100,000 M. U. dimen- 
formon are injected into a woman of the procreative age during the sixth to twenty- 
fifth day of lier cycle, menstruation fails to appear. That means that we have in- 
duced an artificial amenorrhea. 

tin the meantinie R. T. Frank and U. J. Salmon (Proc. Soc. Exper. Biol. & Med. 
33: 311, 1935) succeeded in temporarily ameliorating the hypophyseal hyperactivity 
in 14 various cases of menopause. The authors injected from 4,000 to 22,000 K. U. 
estrogenic factor (divided in doses of 4,000 R. U. at intera’als of 2 or 3 davs) and 
observed a rapid decrease of gonadotropic factor in the blood and urine. The dis- 
appearance of the prepituitary hormone persisted for from 28 to 70 days but was 
regularly followed by a return to the condition of excretion noted before treatment. 
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Chronic Endoccrviciiia. — Tlie j)ict,ure oi’ c'lironic ondoocrvicnl disease 
from a microscopic standpoint varies <rrca11y with its intensity and 
(Inration. In the mildest form there is merely increascal activity of 
the surface columnar epithelium; chiefly that j)art nemrest the cervical 
canal is most profoundly affected. The dec])er one recedes from 
the canal into the di;ritations of the ^rlands, the more, normal the 
columnar cells become. 'I’lns is quite the commonest i)i(dnre. 

The Ilypcrsccreiive Tjfpcs of Endorcrvleifis . — If we examine the 
columnar cells more closely near the canal, v'c And that the "obict 
part of the cell, that is, its free marfrin, is more ra;r^red, and is ex- 
pelling huge quantities of mucus (Fig. 1). The nucleus has moved 
away somewhat from the base of the cell, and may occasionally ascend 
as far as the middle, leaving a clear s])acc underneath it. Tinctorially 
the nucleus does not stain so deeply. A drop of this cervical secre- 
tion, pressed between a slide and cover slip, sliows a most impressive 



Fig. 1. — Showing to tlie riglU marked hypcrfunctinn of tlie columnar cells, with dcs- 
quamation of the cells by a sort of explosive exces.s of function. 

picture of thousands of mucous ma.s.ses shaiied either as clubs, sausages, 
or ovoids, lying in a stream of thinner matrix, with their long axis in 
the stream line. Each globule has a surface of higher tension which 
causes it to retain its shape until this is dissolved. These globules are 
highly granular, and are very beautiful and highly refraetile. They 
may be easily mistaken for the highly refraetile encysted types of 
trichomonas. But their arrangement in streamline fashion at once 
atfords a differentiation. In the more advanced and more intense 
chronic infections, this state of hyperfunction expressed as hyper- 
secretion may cause a complete explosion of the secreting (Fig. 1) 
cells, with or without attempts at repair in the deepest basal (Fig. 
2) membrane. In still other more acute .stages, a wholesale blight 
may affect all the columnar cells, causing them to be cast off in a 
state of partial disintegration, not onlj’- of the surface, but of all the 
deeper glands. Secretion is not a prominent feature of this stage, 
rather destruction captures the attention. 
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cervicitis,” as contrasted with purely catarrhal endocervicitis, in 
Avhich the disease is restricted wholly, or chiefly, to the glandular 
structures. 

Acute Catarrhal Endocervicitis . — ^Acute catarrhal endocervicitis may 
arise from any acute infection of the cervical glandular surface. It 
may occur independently of pregnancy or as a result of the trau- 
matism of labor. The common agents of acute and chronic disease 
are the gonococcus, the streptococcus and the long-continued irritation 
of trichomonas with its associated symbiotic organisms. The former 
is, in the vast majority of instances, merely a surface and subsurface 
infection, producing hyperfmiction and cystic degeneration, owing to 
duct constriction and round-celled infiltration. The secretions are 
usually purulent, but maj’- later be merel 3 ’' superabundant or even 
show no appreciable departure from the normal. The postpartum 
cervical changes incident to an acute infection were described by me* 
where a streptococcal film is frequently seen over the cervix in the 
earl}’- days folloiving delivery. As chronic endocervicitis is the com- 
mon sequela of an abnormal puerperium, a few lines devoted to the 
subject maj’’ be enlightening. 

It is various^’- estimated that from 50 to 70 per cent of women 
show a chronic endocervicitis following pregnancy. I was one of the 
first to draw the attention of the medical profession to this abnor- 
mality. It is not surprising that it is so frequent. The condition of 
the cervix and its mucosa immediatelj’^ after labor, especially after 
first labors, cannot but cause one to -respect the great recuperative 
power of damaged tissues in the puerperal state. When one sees the 
eechymotic endocervix, torn from its moorings, frequently hanging 
like a veil, bloody, bruised, and lacerated, and the fibromuseular 
tissues torn, divulsed, graj^ and necrotic bj’^ counterpressui-e from 
pelvic bony structures against the presenting part, we repeat, one is 
struck with admiration at the recuperative power of the puerperal 
woman. A repeated examination five or six weeks later, in a large 
number of cases, shows the mii’acle. But the miracle is seldom com- 
plete. The fibromuseular structures, like all mesoblastic tissues of 
the bodj’-, have a larger recuperative power than a more highty spe- 
cialized tissue. Consequentlj’', the glandular tissues suffer more and 
recover less of their high specialization. Columnar surfaces are the 
great weakness of the body. It is from these that most diseases find 
their portal of entry, or local permanenej^ so that local infections of 
their surfaces have a faculty of becoming chronic, irritative and 
vitiative of normal functions. 

The diseases of the nasal mucous membrane bear a close resem- 
blance to those of the cervix uteri. 


•American Journal of Obstetrics & Gtnecologt 16: 339. 1928. 
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fibrous iissuo mininuilly. Ilyporpljisia of Ihc glandular clcinonts re- 
sults iu a many layered covering, instead of a single layer (Fig. 6). 
In many inslauees, this gives rise to a heaping up of 1 issue in which 
secretory function is jiartially, or lolally, lost and cell energy seems 
to spend itself chictly in division. The.se can so closely approach a 
cancerous stage as to qualify as jireeanccrous, a vague term without 
.iustifieation. The cell division may alTeet either the columnar cells 
or the squamous covering. The.se two ty])es of cells may so revert to 
their embryonic characters as to be indistinguishable. The columnar 
cells lose their columnar mucus-secreting characteristics, and the 
squamous cells cease to be keratinized, become active, and the sur- 
face cells are shed before they can become adult, ns in the normal 
state. The underlying fibroinuscular stroma is usually but .slightly 
affected by the mild infection. 



Fig. 4. — A polyp of cervical canal, showing catarrhal changes in the columnar 
covering cells, edema of the fibrous core and multiplication of blood vessels, a vascular 
edematous polyp in which both supporting and special cells are involved in a vascular 
hyperplasia. 


Acute Interstitial Cervicitis . — It tvill be readily understood that the 
division of cervical diseases into catarrhal and interstitial, and into 
acute and chronic types, is a purely arbitraiy one for descriptive pur- 
poses. These types pass insensibly from the one into the other. But 
the division is one that is generally accepted for similar disease pi'oe- 
esses in other parts of the body. 

Where the inflammatory attack spends itself upon both the lining 
and the deeper tissues (predominantly postpartum eases) in addition 
to the mucosal changes, described above, one finds diffuse round- 
celled infiltration of the deep tissues, with the development of large 
cervical polyps (Fig. 4), frequently much pendunculated, with an 
infected, desquamated surface at certain points, and a loose edema- 
tous fibrous core. Thrombophlebitic changes are frequent and conse- 
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Hyperplastic Type of Catarrhal Endoccrvicitis . — In other eases, hy- 
perplasia of the glandular linings becomes the predominant feature. 
This maj’- spend itself chiefly upon the glandular elements affecting the 



Fig. 2. — Catarrhal endocervlcitis. Note the duplication of columnar lining. The 
more superficial layer is being desquamated by the deeper layer under the stimulation 
of disease. The underiying tissues arc edematous. 



.3. — Subacute inflammation of the endocervdcal tissue. There is round-celled 
mnitration, great vascularity and inordinate multiplication of the columnar cells that 
are often multinucleated and syncltial in character. 
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tas a consequence of sccretoiy pressure. Wlien tlie intracysiic pres- 
sure equals llie cellular secretory pressure, then secretion ceases and 
regressive atrophic changes occur in the lining e])itheliuin, causing 
all degrees oi' flattening and frecjnently complete atrophy of the lin- 
ing cells. The contents of the cysts may vary from thick tenacious 
mucus at first, later, ]mrulent, or ins])issated white mucus, or liquid 
clear contents. These difl'erent results are the consequence either of 
tlie type of infection, or of the duration of the cysts. 

There is one feature of this cystic disease that has not been realized. 
This is the frequency with which the cervical glands at the internal 
os are affected. Cystic degeneration of the glands at, or near, the 
extenial os are visible and therefore frequently described, but cystic 
disease of the internal os with partial occlusion of the canal and im- 
perfect drainage are very frequent occurrences, in fact, almost as 
common as the discreet type, but of infinitely more intei*est because 
these can arise from both an ascending or a descending infection. 
The great frequency of old cystic disease of the internal os has an- 
other interest. In a descending infection of tubercular origin there 
are certain points of predilection or sedimentation where the disease 
metastasizes. Notably one of these is the region of the internal os. 
Perhaps it is imperfect drainage which determines this. Doubtless 
there is always delay at any constriction and the internal os is a very 
decided constriction of the uterine cavity, and, where stasis occurs, 
circumstances favoi'able to deranged function and infection must 
follow. Cystic disease of the internal os, now recognized as a very 
common condition, has a profound effect upon treatment which will 
be dealt with at a later period. 

Ectropion. — Ectropion, commonly described as erosion, cervical ulcers, 
et cetera, is a reddened area about the external os, usually concentric 
with it, varying in size from a small area the .size of a five-cent piece 
to an extension that may involve the whole portio. Although mostly con- 
centric with the external os, it may involve chiefly the anterior lip in 
an anteverted, or the posterior lip in a retroverted and retroflexed 
uterus. These ditferences of spread ai’e accountable to degrees of vas- 
eularit3^ The origin of ectropion is interesting. It can never exist 
Avithout antecedent endocervicitis from which it springs, and it can- 
not be cured without first or simultaneouslj’- curing the endocervicitis. 
Endocervicitis is primarilj’^ an infection, usuallj^ a chronic one ab 
initio, or degenerating into a chronic state from an acute one. Infec- 
tion determines blood to the part, Avhicli, if prolonged, leads to the 
deA’^elopment of new capillaries. This congestion leads to certain de- 
fects of function, Avhieh expresses itself in liA'perfunetion (leucorrhea) 
or hyperplasia (dhdsion) or both. Hyperplasia does not necessarily 
have to be accompanied b^" hj'perfunetion, so that grave slates of 
endocervicitis may be devoid of signs of leucoi'rhea. When congestion 
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quent diapedesis or large venous liemorrliages may occur, not infre- 
quently followed by sloughing. Cj’^stic disease of the glands usually 
occurs only in the chronic state. 

Chronic Interstitial Cervicitis . — This is usually the result of an in- 
fection following full-term labor or abortion. The characteristic clini- 



Fig'. 5. — Showing eroded surface and multiple cystic disease of the cervical glands, 
with pressure degeneration of the lining cells. This is at the external os. 


cal signs are an inordinately large cervix, the result of chronic sub- 
involution, with numerous nabothian cysts, which greatly add to its 
bulk (Pig. 5). 

Owing to the hyperplasia of connective tissue and the frequent col- 
lections of lymphocytes resembling lymph nodes developed, we think, 
from the reticular tissue lining the lymph spaces, fibrous constriction 
of the ducts of the racemose glands occurs, and retention cysts occur 
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which open onto Ihe sqnainons j)ortion. This is for protection of the 
more delicate columnar lining. Third, there is no definite line 
where columnar lining ceases in the region of the external os. It 
varies in the height it. maj* ijivadc the cervical canal in dillerent in- 
dividuals. Foin-th, columnar epithelium never replaces squamous 
epithelium where the underlying soil is hostile to the nn)re hardy 



Fig. G. — Xornuill.v tlu; tr.'in.s'illon from j!qn!imoii.« to cohimn.’ir (’'•Us it* abrupt. 



Fig. 7. — Where cervical glands open on the portio, the more hardy squamous lining 
dips into the mouths of the glands to protect the more delicate, highly speciallzeu 
columnar lining. 


squamous covering. Where squamous cells cannot survive, it is not 
possible that a more delicate columnar cell could accommodate itself. 
Under certain circumstances of change, linear arrangement of the 
basal layer of a squamous covering may simulate that of columnar 
cells which are undergoing hyperplasia. But this cannot be inter- 
preted, by any stretch of the imagination, into an interpretation of a 
replacement of squamous by columnar cells. We repeat, such a con- 
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lias gone on for a considerable period, it leads to liypernutrition or 
deranged nutrition. The changes described above under chronic en- 
docervicitis now develop. It is only a matter of time before the 
squamous epithelium, covering the portio, begins to feel the effects of 
this congestion, and the part that will feel it most foreefullj^ will be 
the tissue in the immediate neighborhood of the canal, namely, the 
external os. The basal layer of the squamous epithelium here begins 
to multiply under the stimulus of hypernutrition. As the di^dsion 
is speeded up, the cells have not time to become adult, imbricated and 
keratinized before thej^ are pushed off bj’- the press of new cells. 
The result is a reddened area made up of granulation tissue composed 
of embryonic squamous cells. This jirocess graduallj^, but very slowly, 
extends to give rise to an increasing area of ectropion. If one exam- 
ines such a section microscopicallj^, beginning from a normal portion 
of the cervix and thence gradually approaching t!ie region of the in- 
ternal os, one finds the squamous lajmr gradually losing its thick 
keratin layers, and the whole covering growing thinner until at the 
margin of the ectropion there remain only the basal lajmrs, arranged 
as deeply staining vertical cells with a layer or two of embryonic cells 
covering these. Further on, only a single layer remains, and, still 
further, even this disappears, leaving only occasional islands of cells 
of squamous origin on a granulating, small-celled infiltrated surface. 
Islands of highly modified squamous cells may still be found here and 
there, especially in the neck of the glands which open onto the surface. 
It is from these that reeoveiy takes place when effective treatment 
has been applied. 

It may be stated with assurance that the common teaching that 
under inflammatory stress columnar covering may replace squamous 
epithelium over an area of ectropion is not only Avrong theoretically, 
but also Avrong in our experience. Our specimens Avere taken entirely 
from the total hysterectomies at operation. The Amgina Avas AAmshed 
out with a gloA’^ed hand only, and liquid green soap. Immediately 
after the operation the uterus aa^s opened lengtlnvise, examined, 
recorded, and a strip about % cm. thick Avas then taken from the 
fundus to the portio, and immersed immediately in biehi’omate of 
mercury in formalin. In the majority of eases this strip Avas cut in 
one section. If too long for section, it Avas cut across above the in- 
ternal os and its continuity Avas maintained on tAAm slides instead of 
one. Under these most faAmrable conditions, where tissue Avas not 
more than one hour out of the body before being hardened in its 
easily penetrated strips, it can be definitely stated that normally 
squamous cells end abimptly AAdiere columnar begin.' The transition is 
from one definite tyiie to the other in a clear-cut line (Pig. 6). In the 
normal there is no room for any doubt on this point. Second, squamous 
lining normally dips doAA-n into the gullets of those cervical glands 
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newiil a1. each inenstiaial j)hase. Tiie ii])Nvard extension of chronic 
encloeervicilis is limited to the deep layers of the uterine mneosa. 


C A USA '1' J VE A r. !:N 'I S 


There arc immediate and contribnt.iner afrents. The innnediate agents 
arc of eonrse mierobic. These, are chiefly sireptocoeeie. but- also gono- 
c.oecie. iriehomonas symbiosis, and rarely of other tyjies. Contributing 
factors arc of the greatest, importance. Of highest frerpieney. of course, 
ai'C the resnlts of fnll-teimi labors and sejitic abr»rtions. In the former, 
the ti'aumatic and disruptive influences are the agents vhich supply 
the favorable soil. But defective di-ainage dnidng the recovery stage 
lends an additional disadvantage. ■\Yhen a woman lies supine, the 
vagina drains uphill at an angle of about 25 degrees. As a conse- 
quence, the traumatized (iervieal mucosa lies iu a eessj)ool of lochia, 
from which, after forty-eight, hours ))Ost)un*lnm. many strains of mi- 
croorganisms (!an be cultivated. Ea(di succeeding jn-egnancy adds its 
quota to the initial invasion. Carcinoma of the cervix is a rarissima 
avis in the nulliimra. It- is a disease rcstric.ded to the parous woman. 
One might almost say, iiniformly so. The cause lies not in accidental 


tears of the cervix, but in the irritation of a chronic endocervicitis or 


its consequent eelro]n'on. 2’ears of the cervix play no part in this 
process, except as a contributory factor in exposing the delicate cervical 
mucosa to traumatism, or in making it more easily accessible to in- 
fection. A great deal too much importance has been attributed by 
elinieiaus to cervical tears. Their repair is a matter for profounclest 
consideration, not. only as regards the dangers, but also owing to the 
almost complete futility of the operations that arc commonly used for 
this purpose. Another contributory cause is found in that type of 
individual whose mucous membranes are all susceptible to overgrowth, 
tonsils, adenoids, intestinal and endometrial. By heredity, or acquisi- 
tion, they are pi’one to develop di.sease of the mucous membranes. 
Other chronic diseases which lower the genei’al resistance may be 
strong contributing factors in the development of cervical disease. 


syjipto:ms and signs 

The symptoms of endocervicitis are local, extensive and general. 

In the iionpuerperal state, acute endocervicitis produces at first 
leucorrhea, copious and purulent. Later, there frequently develops a 
feeling of weight in the pelvis. Menstruation may be retarded and 
then prolonged and profuse. How much of these last symptoms may 
he due to involvement of the endometrium and appendages, which may 
develop by extension, it is impossible to tell. Pain, in uncomplicated 
inflammatory cervical disease, is conspicuously absent. Extension fre- 
quently takes place to the endometrium, which is not diagnosable 
until the appendages are reached. Pain now becomes a conspicuous 
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tention is not only illogical, but conti’aiy to experience. Wherever 
there is much surface contact with externals, nature interposes squa- 
mous epithelium as the safest guard, and the transition from squa- 
mous to columnar surfaces is proportionate in degree to the diminu- 
tion of these contacts. This is a general rule of physiology. Columnar 
surfaces, and transitional epithelia, on the other hand, under the in- 
fluence of irritation and frequent contacts, can become hardened and 
stratified to resemble a squamous covering, but serration and other 
features are generallj’’ absent. The cervical canal and the distribution 
of its cellular elements will repay a consideration. The canal varies con- 
siderably in shape and size under varying circumstances. Normally, it is 
fusiform, small at top and bottom with a slightlj^ wider center trans- 
versely to the body. The anterior and posterior walls lie in contact, 
each with its frondlike arborvitae arrangements of its folds which by 
their inclination favor downward drainage. The glandular elements 
penetrate more deeply into the substratum and are more numerous 
near the external os. A few open onto the portio. Glandular ele- 
ments groAv less penetrating and with fewer digitations, the nearer one 
approaches the internal os. The glands are set in adult fibromuscular 
tissue. One does not encounter the specific interstitial cells of the 
endometrium until well bej^ond the internal os, and as soon as one 
meets these cells, the imbedded glands change immediately into spe- 
cific uterine tubules. 

The depth of tissue involved in glandular invasion at the internal 
os is singularly thin, and, in abnormal states, is frequently cystic. 
One can readily see how easily the region of the internal os can be 
injui-ed and cicatrized by inflammation or traumatism, where glandu- 
lar recuperative power must be slight where it is so scant. 

Under inflammatory disease the canal graduallj'’ widens. In nullip- 
ai’ae and virgins this widening involves chiefly the middle portion. 
The internal and external orifices are more I’esistant, OAving to their 
greater protection by the uterus above, and by the squamous cover- 
ing beloAv. The result is a craterlike enlargement of the canal with 
stasis of secretion or blood. At postmenstrual periods stasis increases 
the effect of infection. EA’-entually the periphery of the- external os 
becomes secondarily invoh'ed in ectropion and the os Avidens spon- 
taneously. Presumably similar changes take place at the internal os. 
It is common experience to find both the external and the internal ora 
open widely AAdien one cauterizes nulliparas or Aurgins where pro- 
longed cervical disease has been present. That the ceiwical disease 
eventually inAmdes the endometrium by extension upAvard, Ave have 
abundant proof, Avhich will be reserwed for another Avork. That it 
produces ectropion by extension doAAniAvard admits of easA^ demonstra- 
tion. The surface layers of the endometrium, hoAveA^er, remain im- 
mune to this upAvard extension, oAvdng to their desquamation and re- 
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2. All attoinjit. iiiiulo in influence flio inerea.secl prolan excretion 
hy iiulneinj^ pseiKlonienslriialion or nien.strnafion, Tliis is Kiiecessful 
in proportion to fhe sevorily of file ovarian dysfunetion. 

If the fnnclional inliiinlion of the ovaries exists a few years only 
(secondary anienorrliea). eliininalion of prolan A can he decreased by 
administeriiif^ tlie qnanlily of follicular hormone required for induc- 
ing psendomenstruation. 

If ovarian fnnelion has never been jiresent (jiriinary anienorrliea), 
oven the induction of incnKlruaf ion may not dejiress excessive elimi- 
nation of ]u-olan A. This is only iiossihlo after repented induction of 
menstruation. 

Jn the castrated woman, iirolan A production will not he influenced 
CA'eii if pseudomen.struafion or menstruation, respectively, could be 
induced for several months in succession. 

2. The distnrhanee of the «ronadolrn])ie function of the anterior 
jiitnitary is not of the same hind in jirimary as in secondary amenor- 
rhea. This is shown hy the fact, that excessive jiroduction of "onado- 
tropic hormones may he intluenccd hy means of ovarian hormones in 
cases of secondary amenorrhea, hut they are scarcel.v or not at all to 
be influenced in cases of jirimary amenorrhea. 
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Young, James: Birth Control, Contraception and the So-Called Safe Period, 

Brit. AI. J. l: 1091, 1930. 

A .steady decline in birth rate of most ■western communities during the past 
sixty years is ascribed in the main to the operation of intentional restriction 
of fertility. The author discusses three ways in which such restrictions are at- 
tained — abstinence, abortion, and contraeeption. 

The safe period as formulated by Ogino-Kiiaiis is described and criticism of 
it offered. From the practical standpoint it may be summarized that there exists 
evidence to suggest that if certain criteria are rigidly observed birth control 
based on the safe period can be employed with a reasonable measure of certainti. 
Where any variation in type exists, the dill’erencc in days between the minimum 
and maximum cycles is added to the beginning of the fertile period as based upon 
the maximum cycle. Adjustments may be required after childbirth, abortion, 
debilitating diseases or anj' di'iistic alteration in the routine ways of life. 

Mechanical contraceptive methods are briell}' outlined. The vaginal chech 
pessary is recommended. 

Birth control must be accepted by the profession as a procedure which comes 
within the purview of medical practice. 

F. L. Ai>Am AND S. A. Pearl. 
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symptom. Local or general peritonitis of a mild or severe degree 
follows. Every acute ease tends to become chronic in time. Occa- 
sionally spontaneous enre follows immediately upon the acute stage. 
General sj^mptoms of malaise, backache, loss of appetite, indicative of 
a toxemie state may or ina}’’ not follow. Occasionally, though for- 
tunately rarely, general blood infection, without appreciable involve- 
ment of the pelvic organs other than the cervix, may develop, causing 
a general septicemia without localization, or multiple involvement of 
synovials, endocardial, pleural, meningeal and lymphatic. Pyemia is 
rare. 

In the acute puerperal state there are all degrees of activity. In the 
majority, the disease remains a local involvement of the cervical 
mucosa and its lacerations. There are no distinguishable symptoms 
in the early days of tlie puei*perium. The apiiearance of the cervix 
after the third day, described in a previous article and lecture before 
the Philadelphia Obstetrical Society, shows an edematous state, fre- 
quently with a film, a streptococcal membrane over the visible part of 
the cervical canal. This may be easily wiped off. Sjunptomatically, 
however, one finds that the puerperal temperature does not remain 
normal. There is a daily rise to 99° or 100° P., over many daj^s, with 
a total absence of pain. This is indistinguishable from a low grade 
pyelitis, or an inconspicuous pelvic thrombophlebitis. Forty per cent of 
eases of pyelitis are pain-free. Pelvic thrombophlebitis may be suspected 
but cannot be diagnosed, except by its mechanical complications. So the 
mildly febrile pain-free cases in the puerperium maj^ be either acute endo- 
eervicitis, pyelitis, or thrombophlebitis. In about 90 per cent of cases the 
correct diagnosis will be endocervicitis. It is not advisable to expose the 
cervix and confirm the diagnosis. The cervix is retarded in its in- 
volution, as is also the superimposed uterus. This applies equally 
to the ligamentous structures. Extension of cervical disease may be 
by continuity of mucous membrane, or by the lymphatic channels. 
In the former type, pain due to peritoneal involvement is frequently 
late in development, often invohdng weeks, with the interval of only 
compai'ative Avell-beiug. May we outline a I'ecent case the better to 
illustrate this important, and all too frequent sequela of labor? 

I was called in consultation to see a case which had been delivered in hospital 
one month previousl}’. Her labor and puerperium had been clinically absolutely 
normal, and symptom-free. She went home on the twelfth day. Ten days later, 
^he had a severe pain in the pelvis, midline, which subsided after one-half hour. 
Two days later a similar attack developed. This was repeated two days later, but it 
did not subside this time. Her doctor sent her back to hospital. AVlien I saw her, 
she had an acute abdomen limited to the lower half, with exquisite tenderness es- 
pecially over the right side. Naturally, owing to the recent labor, one thought of 
pelvic complications. Vaginally and rectally nothing but a fullness in the pelvis %vith 
great tenderness on imparting movement was elicited. Leucocytes 22,000. There 
had been nausea and vomiting in the last six hours. Appendicitis could not be ex- 
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chulccl, but jK'lvie pcritonili.s wuh snspoclcd. Tlie ubdoiiuni w!ih ojieiied along the 
right rcetUH. The :ij)j)eiulix wuh free in it.s proximal t\vo-lhir(]«, but wop involved 
sceondarily bofwoen two .swollen, indurnted lube.*', e>irv(!d eaeli about it.s ovary. The 
appendix was liberated and removed and the abdomen clo.“od. The patient made an 
uninterrupted recovery. There wa.s :ibsolulely no hi.story of gonococcal infc(;tion. 

It i.s now becoming more and more recognized Hint .sueli a.scending 
infections of ti mild slreploeocctd natnre are exceedingly common. 
'J’liey are in.sidions and slow in development. They have been of 
frequent occurrence in my ex))erience. Smeai-s showed only strep- 
tococci. j\Iost of these tire mistaken for gonococcal di.scase. They run 
a similar, but milder course usually. Sterility may follow, but not so 
consistently as in gonococcal di.sease. In the ease.s where the endo- 
cervieitis spreads by lympluitic extension, the tii-st sign of involvement 
of the peritoneum usually comes on during the early puerperinm. A 
sudden severe state of pain in one or the other lower quadrant, more 
frequently the left, usually leaves no diagnostic doubt. There is ten- 
derness and a sudden rise of temperature which subsides under ap- 
propriate treatment. 

Examination, botli bimanually and by exposure of the cervix, of 
all puerperal eases five to eight weeks postpartum, should be a I’outine. 
Under these circumstances endocervicitis will reveal itself by a pro- 
longed lochia, followed by a copious leucorrheal discharge, probably 
a degree of subinvolution of both cervix and uterus, very likely tender 
uterosacrals and backache. On exposure the cervical mucosa secretes 
a tenacious clear or semipurulent plug. The canal is more patulous 
than normal and the mucosa has an unhealthy edematous, pale red 
appearance. In the chronic state, which is by far the most common 
type that one sees, the patient usually complains of a leucorrhea of 
long standing, but growing progressively woi-se. In young girls and 
nulliparas, this may be the only symptom. On examination thei’e is 
a velvety feel about the os which is characteristic of ectropion. 'When 
this is present the external os assumes proportions of patulousness 
that are unusual in nulliparas. 'Wlieii the condition has not reached 
the stage of ectropion, one frequently finds the external os closed, but, 
on opening it with a forceps, a great quantity of tenacious mucus 
from a largely dilated, craterlike canal is obtained. 

The ectropion, when present, may be slight or extensive, but rarely 
exceeds a ten-eent piece in size, in these cases. It is red, granular, 
and bleeds when cleansed. 

In multiparas the process is usually much more extensive. Each 
pregnancy and labor adds its quota of exacerbation. The leucorrhea 
becomes more abundant and more troublesome during pregnancy. 
The patient may complain of backache, fatigue, and poor health. That 
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poor states of liealtli may be due to tbis “cervical tonsil’' is con- 
firmed by the great improvement wbieli follows upon effective treat- 
ment of tbis condition. 

There are two t3^pes that are easily distinguished. In the first, the 
disease is confined almost exclusivelj'- to the involved mucous mem- 
brane and its ectropion, chronic catarrhal endo cervicitis. In the second 



Fiff. 8. — A, Surface erosion of the edematous, hemorrhagic type without much 
round-celled or leucocytic infiltration. B, The same magnified ; note absence of cover- 
ing columnar epithelium and great vascularity. 


tj^ie, the cervix as a whole is involved, chronic interstitial cervicitis. 
This distinction is of paramount importance. There are intermediate 
cases, but generallj' speaking, tliej* fall conveniently into these two big 
groups. 

Endoccrvicitis with Ectropion in NnUiparas.—'i!\\c cervix is more 
patulous than normal. There is a copious, clear, tenacious discharge,- 
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occasionally this is whit(? willi mucous corpuscles, oi- even scmipnrnlent. 
The mneons iiK'nibranc of llu* cainil is occasionally pale and edcmalons, 
or red and {jcrannlar; sessile or j)cdnnenla1ed ])olyps may fill the visible 
portion of the os (Fijr. 8). Tbe area, of ectropion inay be extensive, 
nsnally concenti'ic; p-i-annlar and bleeditj/r ])oinfs ai'c frefjnejit when 
the surface is cleaned. Frequently a larj^c vessel will emerfre from 
the granular ectropion and course outwardly to the periphery. These 
sometimes assume larjre pi-oportions. At. other times the outer margin 
of the oelro])ic area presents one of two characteristic ])ictnres. In 
tbe one, there is a blueness at the ])eri)»hery as if 1bei-e were venous 
congestion below the thin squamous margin. Jn the other, there is a 
white rim of hoai)ed-u]) epithelium surrounding the ectropion as if 
sugar-coating had been applied. These difl'ci-ences arise out of dif- 
ferences of congestion and lack of balanced desquamation, 

'When the cervical canal is invaded for treatment, its irregnlaritif's, 
owing to enlargement and ses.sile ovei-growth, become apparent, and 
dilatation of the internal os is fre(ptenlly so wide as to give the im- 
pression of passing insensibly into the >iterine cavity without definable 
limit to the canal. 

These findings of irrcgubirity in the cei-vical canal, owing to ovex*- 
growth of epithelium, may vary greatly in degree. In many eases 
the endoeervical infection will .spend itself chiefly in hyperfunetion 
expi’e.ssed in an abundant discharge. The dilTerence is one inherent 
in infection and local x'c.sistanee. 

Chronic Ccrviciiis . — This is a disease of the ])ai’ous woman. It is a 
sequence of an abnormal puerperium, whether full term or post- 
aboi’tum. The distinguishing features of this disease lie in the large 
dimensions of the cervix, its hardness and its associated cystic involve- 
ment. It is a disease of multiparas, in which, owing to involvement 
of all the cervical tissues in infection, or owing to some general 
debilitating cause or causes, tbe normal involution of the cervix has 
been incomixlete. The dimensions vaiy considerably from a slight eu- 
lai’genient to proportions that fill the vault. Hardness is a charac- 
teristic. Nabothian cysts are the rule and frequently stand out as 
sagolike bodies over the poi-tio. The cervical canal is tortuous, 
granulai’, and hard. Everything seems fibrous. The uterine body is 
similarly involved in a state of chronic subinvolution, as evidenced by 
a large globular symnxetrical, usuali.y tender corpus. This condition is 
frequently described in textbooks as “chronic nxetritis,” “chi-onic 
fibrosis uteri” and “ai’tei’iosclerotic uterus.” Endoeervicitis and 
ectropion usually accompany the cervicitis but these may not be 
prominent. 

It is most important to distinguisli the cases that are dominantly 
endoeervical. from those that ai*e dominantly eeiwical, because the 
. treatment is essentially different. 
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DIFFERENTIAL DIAGNOSIS 

The differential diagnosis of inflammatory diseases of the cervix 
from other conditions lies essentiall}’' between advanced cases of 
chronic inflammatory disease and incipient carcinoma. We know of 
no rule, except clinical experience and biopsy. 

The insidiousness of the change from inflammatory disease to new- 
growth cannot be better illustrated than in the records of St. Mary^s, 
where, in the pursuit of this work, two cases of unsuspected carcinoma 
of the cervix were found in the microscopic study of uteri removed 
by total hysterectomy by the authors, in the past year, roughly, some- 
what over 2 per cent was found in 90 cases. Two others were placed in 
the category of precancerous hyperplasia, a rather loose term to desig- 
nate overgrowth with solid masses filling tlie acini, but no evidences of 
breaking through the normal external glandular boundaries. 

TREATMENT 

The whole of this treatise has for its object a plan to outline a logical 
treatment of inflammatory cervical diseases. The conclusions that are 
about to be expressed are based upon a studious knowledge of path- 
ology and a wide clinical experience. It is an expression of very firm 
con%T,ctions. 

The subject may be dealt with most convincingly uiider three, 
headings. 

1. Nonsurgical treatment. 

2. Surgical treatment. 

3. The influence of a residual inflammatory cervical disease upon 

pelvic operations. 

1. Nonstirgical Treatment . — There are very few forms of treatment 
of the inflamed cervix that offer any hope of recovery or even amelio- 
ration other than the thermocautery. Prior to its introduction, the 
medical profession leaned strongly to preparations of tincture of 
iodine, carbolic acid and other escarotics. Later, diathermia and 
“Elliot” enjoyed a vogue. These have been abandoned for the more 
rapid, more controllable and more effective electric thermocautery. 

It is chiefly to the efficacy and limitations of this presently univei’sal 
treatment that we wish to draw paxdicular attention. Thermocautery 
is a very effective form of treatment when properly applied in suitable 
eases, especially if one does not wish to destroj^ cervical function 
Where, on the other hand, one wishes to destroy function, the matter 
is quite another affair. Under these circumstances, cauteiy must be 
deep and thorough, or, if the cautery knife be used, it must go deep 
enough to destroy all the glandular tissue. Thoroughness is here the 
kejuiote. 

However, in those more numerous cases where cautery is used to re- 
establish normal cervical function, the limits of this form of treatment 
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arc very circinnsci-ibcd. An cxcclleni, result can be anlicipaled only 
in Ibosc eases Ihnl are mild, and limited cbiefly to the surface cpi- 
tbelinm lining the cervical canal: chronic catarrhal endocervicitis. It 
is most effective in nnlliparas, and in early treatment after each de- 
livery. It become.s progressively le.ss elTective the more widespread 
the disease, the deeper it has involved the cervical stroma, and the 
greater the organic departure of the cervix, as a whole, from its 
normal size and consistence. 

It has been stated, in the subject of pathology, that in the great 
majority of the milder eases tlie pathologic elnniges fire more pro- 
nounced at the canal surface, and that the glands are more normal 
the deeper one recedes into the cervical parenchyma. This can he 
demonstrated in a very large ])erceu1agc of chronic mild or recent 
subacute inflammatory im])lantalions. This is just the opposite of 



shank is never more tlian warni. Xatiinil size. 

wliat happens in the endometrium, where the surface sheds its diseases 
but allows them to become permanent in the deeper la.yers. The cervix, 
therefore, conforms to the general rule of tissues. The uterus is the 
exception, owing to its special function. 

Now, it is just in these mild chronic cervical canal diseases in niillip- 
aras and in recent subacute infections that treatment has proved most 
effective. In such cases logical treatment destroys the surface layers, 
•and allows the deeper-set normal glands to regenerate a new lining, 
which they will do, most effectively, if not destroyed. A minimum of 
scar tissue is caused by such treatment. In nnlliparas, one should be 
careful not to cauterize the external os overvigorously where there 
is no ectropion. Where, on the other hand, there is ectropion, 
there is no such risk because the larger the area of ectropion, 
the more will the external os be patulous and soft. In cauter- 
izing the canal it is not necessaiy to cleanse the canal of mucus 



GOODALL-POWER : INFLAMMATORY DISEASES OF CERWX 


1069 


with, caroid or other solvent. In fact, fluid in the canal is a great 
advantage, for, when it boils, it distributes the heat equallj^ and gen- 
erally over all the interstices of the canal, so that there is no necessity 
of bringing the cautery point into contact with the canal epithelium 
at all. When the canal presents a whitish or parboiled appearance, 
the treatment has progressed far enough. Treatment so elfeeted will 
not produce a pocketed and tortuous cervical canal, because the heat 
is evenly distributed. Pi'equently, in the next ten days, a thin east 
of the canal is shed or the necrotic tissue is disintegrated, leaving a 
pink healthy mucosa. Care not to constrict the external os is effected 
by using the cauteiy tj’^pe as illustrated below (Fig. 9), where only the 
wire top is heated. In these eases especially, but preferably in all 
eases, the cautery should be introduced cold, having previously ascer- 
tained the degree of current neeessaiy to effect a dull red heat. The 
objects of the cauterization are not only to destroy the diseased 
cervical mucosa, wdiich is the seat of irritative hyperfunction or hyper- 
plasia, but also to destroy'- the subjacent hyperanemia and hypervas- 
eularity, which can be done effectively only hj a dull penetrating heat. 
A white heat will not only just scar the sux-face, but will destroy the 
platinum points. With proper care these delicate nasal cautery points 
will last for j’-ears. One minute of careless white heat melts the 
platinum, and destroys the whole instimment. If ectropion has de- 
veloped, this should be treated by I’adical tracings from the os out- 
ward to, and bej’-ond, the margin of the ectropion. This again should 
be done in a dull red heat, b}’’ a fine knifelike platinum point. The 
knife should move slowly over the sui’face and should penetrate only 
about Vis of an inch, but slowlj'^ enough to coagulate the supeimumerary 
subjacent blood vessels. When lai’ger, disci’ete vessels emei’ge from, 
and course ovei', the area towai-d the pex-iphery, these should be de- 
stroyed with a -finer cauteiy point, at their point of egress. Similarly 
nabothian cysts should be punctured and the contents caused to boil 
with prolonged contact. Sterile paraffin is then applied to the cervix 
and vagina. Douches are xiot begun until twenty-four hours after 
cautery. Their efficacy is questionable, but they are generally used. 
The pi-essure should be minimal, and lactic acid, 2 drachms to the 
quart, is very effective. 

Cauterization of the cervix should be done as soon as convenient 
after cessation of a menstrual pex’iod. B 3 ’' choosing this time there will 
be less bleeding, better healing, and less distui-bance of the succeeding 
menstrual phases. If treatment is instituted after the middle of the 
intermensti-ual pei-iod, the subsequent menstruation maj" be greatly 
advanced, together with an inci-ease in duration and quantity. In 
eases where there is xnueh edema of the cervical lips and an unhealthj^ 
pale appearance of the ai’ea of ectropion from xxteidne allergj’-, cai-diac 
disease, or other cause, the efficacj' of cauterj' may be greatlj^ reduced. 
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Complete rest oration of normal function slionlcl be efl'cetcd, together 
with pearly whiteness of the cetropie area, in aboxit thirty days. Any 
disease of the ap])endages, chronic or otherwise, is a contraindication 
to cautery. Vaginal and vidvar infections should receive appropriate 
treatment before a])plying cautery to the cervix. 

Cautery of the cervix is contraindicated in gonorrheal disease, ex- 
cept where it is confined to the cervix, a I'are condition and a very 
diffimdt one to determine. However, ] have seen two cases of gonor- 
rheal septicemia, and one of gonorrheal inflammation of the inter- 
o.sseous membrane of the fj)rearm, cured by cautery of the cervix, 
where there had never been any jjeriloneal .symptoms or palpable 
disease of the adnexa. Acute and subacute cervical infections may 
act as a tonsil, constantly infecting the pelvis with succe.ssive bouts 
of peritonitis and involvement of the apjjendages. Articular disease 
may not infrequently owe its origin to an infected cervix. There is a 
certain risk in cauterizing such cases, but it may be undertaken with 
caution when the metastatic state is grave, and seems to M'arrant it, 
and where the cause and effect have been established beyond doubt. 
Pelvic abscess after cautery, where an unrecognized appendage dis- 
ease or a vindent infection is present in the vagina, is not common, 
but always a po.ssibility. The writer once saw a virulent streptococcic 
septicemia with a rashlike scarlet fever follow upon a mild cauteri- 
zation, 

2. Chronic Ccrviciiis . — We wish to emphasize not only the inade- 
quacy, but also the harmful results, that may follow deep cautery of 
the cervical canal with a large cautery or cautery knife, extending 
from % to ^/{ inch in depth, in the hope of reducing a large hard 
cystic cervix. In the first place, pathology shows the futilitj' of this 
procedure, and in the second place, it so cicatrizes the cervix that 
dilatation at subsequent labors may be greatly inhibited or impossible. 
Cautei’y of this heroic type tends to pi’oduce cervical cicatricial trans- 
verse bands Avith irregular pockets of secretion, tending to aggravate 
the progi’ess of the original disease. Cicatricial disease of the internal 
os, Avhere the mucosa is normally A'ery thin, maj’^ lead to hematomeira 
and pyometra. There is no cure for such a large fibrous cervix. Its 
bulk Avill greatly reduce after menopause, natural or artificial. Prac- 
tically all types of cervical inflammatory disease rapidly improve after 
the menopause, Avith the cessation of the congestion and Aoav of 
menstruation. 

3. Surgical Treatment . — Surgical treatment for the cure of inflam- 
matory disease is an ostriehlike subtei’fuge. It remoA'^es the disease 
from the scanning eye, but it bottles it up in the canal. It is almost 
impossible to remove all the diseased mucosa by the deepest coning 
out during amputation. Drainage is frequently blocked and healing 
is frequently only by secondary intention. Amputation of the ceiwix, 
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for the cure of endocervieal disease, is as dead as the dodo in the 
larger clinics, but is still all too frequent in the smaller centers and 
hospitals. 

But the worst features are the two complications which so frequently 
follow upon the cervical operations in the presence of endocefvicitis. 
These are (1) late septic hemorrhage and (2) lack of primary union. 
How frequently one sees "women enter the hospital in comparatively 
good health for a very “simple” operation upon the cervix! On the 
eighth to the twelfth day, and sometimes later, septic, uncontrollable 
hemorrhage follows which resists iiaeking and secondary suturing, and 
yields only to two or more transfusions. Before its arrest the patient 
is reduced to a veiy critical state and anxiety is written plainly on 
the surgeon. And following upon this or witliout its antecedent, septic 
hemorrhage, the whole wound separates and heals bj* granulation, 
frequently complicated by a thrombophlebitis. For years I have 
lectured against cervical amputations and cervical repairs in the pres- 
ence of chronic mucosal disease. If a repair is deemed neeessaiy, 
owing to tears (undue importance is attached to these) and there is 
an associated endoeervieitis, this latter ought to be cured first by ap- 
propriate methods, and, if cure by cautery is impossible, owing to some 
cause described in the foregoing paragraphs, then repair should be 
superseded bj" something less dangerous and more efficacious. 

THE INFLUENCE OF A RESIDUAL INFLAMMATORY CERVICAL DISEASE 
UPON THE RESULTS OP OTHER PELWC OPERATIONS 

The residual cervix in these eases may act in the same manner as 
would a subacute or chronic gonorrheal case, only with a stronger 
tendency to produce postoperative septic hemori’hage and thrombo- 
phlebitic and lymphatic invasions. We are just beginning to displace 
the teaching that gonorrhea is a disease sui generis. It has much in 
common with the more common and usually more penetrating lesions 
of the streptococcus, especially when the latter has reduced its viru- 
lence to the level of the average gonococcal strain. 

To show the trend of thought in the past few years, one has but to 
call to mind the general adverse reaction to leaving a uterus or cervix 
when dealing Avith gonorilieal disease of the genital organs. True, 
operations are infrequent in such conditions. But even today such 
operations have to be undertaken occasionally, for pain and economic 
reasons. Experience has taught us that a clean sweep is to be ad- 
vocated, that is, the removal of all columnar surfaces. Why? Because 
the residual mucosa may be a constant infected tonsil to the pelvic 
system. We know today, that many loiv-grade ascending infections, 
indistinguishable from gonorrheal disease, are of streptococcic origin, 
whether they are postpartum or not. Thrombophlebitis is a much more 
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common complication of pelvic operations when tlie cervix remains 
than wlien it has been wliolly removed, because, in the vast majority 
of instances, thromboplilebitis is a disease of a subacute nature arising 
out of a cbronic or subacute mucosal disease. A little study of results 
will confirm this. This angle of the problem is fully dealt with in the 
authors’ recent work Total Versus Suhioial Hyslfrcctomy.^ Chronic 
inflammatory disease of the cervix usually improves after removal of 
both ovaries, but in conservative oiierations upon these appendages, 
followed by a subtotal hysterectomy, the diseased cervix frecpiently 
postoperatively develops a vitiated function, to the great disturbance 
and annoyance of the patient. In the jiast three months I have had to 
remove the cervix in three cases after supravaginal hysterectomy, 
where an anterior or sequent disease of the cervix set up unpleasant 
intolerable symptoms. These are jiartly due to the nutritional changes 
initiated chiefly by subtotal hysterectomies. Destruction of the cervix 
at the first operation, or its removal by a more radical jirocedure, 
would have obviated the sequelae. It is most removed from our wishes 
to advocate difficult operations with which the operator is not familiar 
or in which there resides a large element of conservative fear. But 
other less dangerous means should be adopted to eliminate the cervical 
postoperative hazard. What procedure should be advocated? Always 
the one that is be.st suited to the combined welfare of both patient and 
surgeon. This must always remain an individual personal question. 
But let us not close our eyes and ignore the hazard. It must be met, 
squarely and fairly in the interests of both jiatient and doctor. The 
truth is summed up by the confidential statement of a surgeon to me : 
“It is very comforting to both patient and surgeon when the cervix has 
been rationally dealt with and most comforting when that menace has 
been successfully I’emoved.” 

1472 Sherbrooke Street, West 
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EVIPAL SOLUBLE ANESTHESIA IN GYNECOLOOY^' 
Herbert E. Schmitz, M.D., B.S., P.A.C.S., Chicago, III. 

(From the Departments of Gynecology, Mercy Hospital and Loyola University School 

of Medicine.) 

XT UMEROUS operations and diagnostic procedures freqnentlj^ used 
^ by the gynecologist in CA^eiyday practice require complete anes- 
thesia for brief periods of time. General inhalation anestheties, with 
their unpleasant sequelae, require costly apparatus, are difficult to 
administer, and necessitate the services of an expert anesthetist. For 
the past year, evijial soluble has been employed in our elinic in all pa- 
tients requiring an anesthesia of not more than thirty minutes’' dura- 
tion. In a few instances it lias been used as preliminary medication or 
for basal anesthesia in place of morphine and scopolamine or tribro- 
methanol (avertin) premedication. The results have been most grati- 
fjung and for this reason I wish to report our experience in one hun- 
dred consecutive eases. 

HISTORY 

Evipal soluble is the soluble sodium salt of a new barbituric acid derivative: 
N-metliyl-cyclo-hexenyl-inetliyl barbituric acid, first prepared by Weesei in 1932. 
It is widely employed by surgeons and anesthetists in Europe where it is known as 
evipan sodium. It is not a volatile anesthetic, bnt because of its rapid destruction 
in the body, the duration of action is short. Detoxication of evipal soluble is effected 
bj" its decomposition within the liver. Thus, in the rabbit, one-half the maximal 
narcotic dose is decomposed in thirteen minutes. Only traces of the injected substance 
are eliminated in the urine. In animal experiments, the animals fall asleep within a 
few seconds after intravenous injection of the drug. In addition to this remarkably 
rapid onset of narcosis, the duration of the effect is extraordinarily short because of 
the speedy decomposition. Birds awaken in tliirty minutes, and mice in fifty minutes. 
By-effects on the circulation are absent or inconsiderable. The low toxicity is dem- 
onstrated by the excellent tolerance to very large doses in cats. Thus, from 20 to 
25 mg. per kilogram body weight induces narcosis of only a few minutes’ duration, 
but the same animals sur\five 100 mg. or even 110 mg. per kilogram doses of evipal 
soluble. This unusually low toxicity establishes evipal soluble as a true narcotic. 
From these data it is evident that the therapeutic index is greater than four. Storm, 2 
in a series of 300 anesthesias in 100 monkeys, noticed no change in blood pressure or 
only a slight temporary fall. In rabbits the reduction of blood pressure is only 
15 to 20 mm. while the pulse remains full and regular. IVlien death of the animal 
was caused experimentally by deliberate overdosage, respiratory failure first occurred 
and was followed later by cessation of cardiac action. This order of attack on the 
meduUary centers by an anesthetic is the desirable one, since, as is well known, de- 
pressed respiration is easily stimulated to renewed activity. The metabolism, body 
temperature, alkali reserve and blood sugar level are not affected to any noticeable 
extent. Stimpfl,3 in reviewing 11 cases in wliich death occurred during evipal soluble 
narcosis, concluded that the principal factor was overdosage, especially in the presence 
of sepsis and severe general organic disease. Eeschke,^ in describing 2 deaths, con- 
cluded that the anesthetic is dangerous when used in acute inflammatory conditions 

'Read at a meeting' of the Chicago Gynecological Society, May 8, 1936. 
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or even ])il!iteral Sclinchardt ineision is made which iaeililates the 
ap])n)aeh tronendously. The iirinciple of thus widening llie vulva was 
already emphasized hy doherl, de Lamballe; but the deep vaginojK-rincal 
incision according lo the Icchnie of .Sehuehardt is as a iule far pref- 
erable, ofi'ering an additional advantage in the cases of adherent fistnlas, 
as we shall see below. 

2. The base of the bladder can be adequately exjmsed only if it is 
sufficiently movable. As a re.sult of the original causative traumatic 
faclor (forceps, etc.), we find not only leai's of the bladder wall but 
also injuries extending deej) into the ])arametrial and ])aravaginal 
tissue, causing dense scar formation so that the entire base of the 
bladder can be adherent inferiorly and laterally. Therefoi’e it is ab- 
solutely Jiecessary, and this was known lo the earliest oi)erator.s, to 
liberate the scars immobilizing the base of the bladder, and thus re- 
store its mobility. Stretching of the .sears by means of Bozeman’s 
hal’d rubber ])lug.s is only of historic inlere.st. It is so much simpler, 
surer, and quicker to separate them bluntly with the finger or with a 
cutting instrument. If necc.s.sary this can be done through a siijira- 
pubic incision (Bardenheuer). 

Still better and simpler is the in’ocedurc of Schauta who recommended 
a vertical incision external lo the labium majus through which he 
proceeded to free adhesions by blunt dissection paravaginally up to the 
os pubis, or if they wore fixed to the periosteum of the os pubis, he 
freed them with a raspatory. If the adherent scars are loss extensive 
and in the vicinity of the fistula rather than in the paravaginal tis.sue, 
such an accessory incision will not be necessary, and they may be sep- 
arated in the course of the exposure of the base of the bladder. Formerly 
I used the paralabial incision of Schauta considerably, with good 
results. Latterly, as a result of my experiences with vaginal opera- 
tions for carcinoma, I have arrived at what I consider a simpler and 
better method, which I have described in my book on Gynecological 
Operaiions, page 398. On the scarred side or even both sides, I make 
a Sehuehardt ineision and then dissect upward with the finger along 
the mesial wall of the levator ani, which permits an easy separation of 
the entire scarred area from the levator ani and from the symphysis 
mesially. If the scarry .strands are too dense, a raspatory or a scissors 
can be used. Excessive bleeding is exceptional; if it occuti’s, temporary 
packing with Stryphnon gauze is usually sufficient as the bleeding is 
almost always parenchymatous and there are no large vessels in this 
vicinity. The entire lateral wall of the bladder is thus rapidly and 
easily mobilized and facilitates the mobilization of the floor of the 
bladder, so essential for bladder suture. The Sehuehardt incision has 
thus an invaluable double advantage in severe cases. It makes the 
fistulous field accessible and the extensive separation of paravaginal 



OPERATIVE TECHNIC OF VESICOVAGINAL FISTULAS 
Joseph Halban, M.D., Vienna 

I N THE course of years I have had occasion to perform aliout eighty 
operations for vesicovaginal fistula, exclusive of sixty cases operated 
in the Wieden Hospital to he published shortly by Mestitz. This rep- 
resents a considerable number, if we take into consideration the decrease 
in the number of fistulas due to improved obstetrics and the perfection 
of operative gjmecologie technic. A series of one hundred and more 
fistula operations, such as have been reported by previous authors 
(Simon, Salzer and even larger series by Emmet, 400 cases, Fritseh, 
Kustner, Bozeman, each 200), are no longer within the individual ex- 
perience of anj’- single operator. 

My earliest experiences in this field were in tlie period of my assistant- 
ship at Schauta’s clinic. The methods then employed were quite dif- 
ferent from those of today. The patients were fastened in the Imee- 
chest position to the Bozeman’s fistula table. We used bronze wire 
suture material inserted and tied with a special instrument. The technic 
iias been considerably simplified. We now operate in the ordinary 
lithotomy po.sition and use fine catgut. To a certain extent each opera- 
tor must develop individually and each operation enriches his expe- 
rience. Today, I approach a fistula operation with great optimism 
and with the expectation of obtaining a primary cure in the overwhelm- 
ing majority of cases, providing certain experiences are evaluated and 
certain definite principles are adhered to. 

It is a great pleasure and satisfaction to a surgeon to cure a fistula, 
especially at the fir.st attempt. Failure means torture both for the 
patient and for the operator. One can appreciate what a blessing the 
present-day methods have brought about in view of such martyrdom as 
occurred in the beginning of fistula operations (Defenbach operated 18 
times; Wutzer 30 times). The good results are due to the simplification 
of the technic and adherence to three basic principles: 

1. Extensive exposure of tlie fistulous area. 

2. Mobilization of the base of the bladder. 

.^. Correct suture. 

1. The cxx>osure of the field of the fistula is accomplished by the cor- 
rect application of posterior and lateral retractors. If the vagina is 
narrow or the perineum is high and rigid, or if the fistula Bes deep in 
the vaginal funnel as so frequently occurs in those fistulas that 
result, from gynecologic operations, such as hysterectomy, the following 
procedure is absolutely indicated. An initial episiotomy or a unilateral 
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On tlic olhci’ liand, it is not necessary 1o l)c concerned a])oiit llie edfros 
ot ilic fistnla.s and 1o try to freshen them. Tl>c Fiilh method is appli- 
cable only for Ihe simidest case.s. If the fistulous openin'^ i.s very large 
or considerably adhci'onf, Die construcDon of a vaginal cuff does not 
come info considei-af ion. In the.se ca.ses we must affempf Die most c.v- 
lensivc cxi)o.sure of the floor of the iiladder. 

3. T believe fhat there is only one correct way lo jilaco Die bladder 
.sutures, with the best, chance for jirimary union. That i.s, to ignore 
the fistula it.sclf entirely in Die placing of the sutures and to .sew the 
anterior and ])osterior jiortions of tlic floor of the bladder right over 
the fi.stula. Tlic.se two portions with their attached vesicovaginal fascia 
are united by fine catgut sutures in areas uninjured by scars or dis- 
section, u.sually about 1 cm. from the inargin of the fistula. One may 
bury this with a second row, useful but not necessary. The vaginal 
mucosa may, if desired, be .sutured over tbis. This is quite imma- 
terial as far as the result is concerned. Occasionally it may be easier 
to place the sutures sagitfally rather than tran.svcrscly. The tension is, 
however, usually le.ss in the latter and it is thus ])rcfcrablc. The essen- 
tial point is to sew healthy bladder wall to healthy bladder wall, taking 
about half the thickne.ss in the suture and not too close to the fi.stula. 
T think this is the basis of the good results obtained with Filth’s opera- 
tion. The preservation of a vaginal culT itself ]>lays no role but it 
necessitates sewing the bladder farther out, and this works out well. 

Ever since T have convinced myself, as a result of jicrsonal experiences 
and occasional failures, that the principles in the treatment of fistula 
operations that I have mentioned above are basic, I have had excellent 
results and have undertaken t he operation of even very difficult and un- 
favorable cases with the gi'eatcst optimism. The principles are not new 
and are recognized by most authors. They can, however, be followed more 
easily by observing technical details that I have pointed out above. One 
can thus get primary re.sults better than our previous ones. 

Fiitli reported 68.2 per cent cures (Kleefisch), Fi'anz over 78 per cent, 
Schulte over 71 per cent. By following the foregoing rules these results 
can doubtless be surpassed. 

Undoubtedly, exceptional cases occur requiring exceptional methods, 
as for instance, flap plastics, or the utilization of the uterine fundus, 
or the cervix for covering, etc. The more one adheres to the principles 
described, the less frequently will unusual procedures be necessary; 
even severe and unfavorable cases can be cured by simple suture of the 
bladder. I have not included in these observations those vesicovaginal 
fistulas with defects of the urethra or of the bladder sphincter. Such 
cases require, quite special measures for cure, not within the scope of 
this communication. 
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scars laterally possible, thus facilitating the lateral mobilization of the 
bladder. If the vagina is particularly ample and the fistula easily ex- 
posed, the Schuehardt incision may be avoidable. It is then sufficient 
to make an incision in the lateral vaginal wall where the levator ani 
approaches the vagina, and from this point to proceed along the inner 
surface of the levator to the scars and then separate them. For dif- 
ficult cases I can only repeat my most earnest recommendation of the 
Schucliardt incision and the separation of the lateral wall of the blad- 
der from the levator ani. 

Mobilization of the base of the bladder itself is occasionally difficult, 
particularly in those fistulas resulting from hysterectomy. In these 
eases the fistulas are high up, usually just underneath the scar which 
closes off the vagina craniall}^ that is, in the vicinity of the scarry fuiuicl. 
Sucli fistulas are adlierent to this sear, and it is obvious tliat thej^ can 
be sufficient!}’- exposed only by a free dissection of the portion of the 
floor of the 1)ladder behind them. In this not uncommon variety of 
fistulas, tlie scarred vault must be split transversely, separating the 
anterior from the posterior vaginal wall. Great care must of course 
be exercised to injure neither tlie bladder nor the rectum. If the sep- 
aration is successful, a finger is carefully inserted into tlie sac-of- 
Douglas and separates the posterior surface of the bladder from the 
anterior surface of the rectum. It does not matter if the peritoneum 
is opened; there is almost never an infection. One can then draw 
doAvn that portion of the bladder base which lies behind the fistula, 
in effect what Jobert de Lamballe called “glissemenf' or “locomotion’'' 
of the bladder, exposing it for the correct placing of the sutures. It 
is obvious that the portion of the bladder base anterior to the fistula 
must be exposed as well, a much easier task. Small movable fistulas 
in the middle of the vagina can be healed by the old method of freshen- 
ing of the margins. I have jiractically abandoned this procedure, and 
I expose the fistulas extensively according to the principle of flap- 
splitting (dedoublcment of the French). This is in most cases easily 
possible if we slick to the principle which I have laid dovai for the 
di.sscction of the vesicovaginal fa.scia, to wit: that the fascia is per- 
mitted to remain on the bladder and separated with the latter from the 
vagina. One thus remains in the correct anatomic plane, mobilizing the 
bladder safely and easily. If the fistula is high in the vaginal vault, 
the mobilization of that part of the ba.se of the bladder which lies behind 
llic fi.stula is accomplished as I have described above. 

It remains a basic principle to expose and mobilize hath the anterior 
and posterior portions of the base of the bladder. 

It is immaterial whether one utilizes a cuff of vaginal muco.sa or not 
(Filth method). Those authors who believe that the tnrned-in vaginal 
cuff contributes to the closure of the bladder arc certainly in error. 
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Cask 2. — Af. R. Xo. 0270. A cliilfl of six yoar.« with lyi>ical iiifaiitil«! 
niyxodonia which hat! h(*oa recognized for .«onie time. The child v.’as l)einu Riven 
thyroid e.xtraet. couHtanlly M’itii the exiiecfed flieraiientic ret^tiU. Tlie paternal grand- 
mother had died of carcinoma of the thyroid. 

This case seems to .show that n pectiliarity, one might “ay .a biologic inferiority, 
of thyroid is transmitted in this family, in one case haiding to early infantile 
deficiency and in another, to malignant disease.- 

Cask .'!. — No. .'iSf).'!. This history deals with two brothm's of whom one had 
acromegaly with enlargement of the sella turcica ami the other a malignant tumor 
of the pituitary which had resulted in bitemjioral hemianojisia, optic, atrophy and 
obesity and for which he had been operated Ufion. The daughter of the acromegalic 
was excessively obese. The nineteen-A’car-old son of the other was a eunuchoid, ex- 
tremely tall and fat, with the characteristic hair distribution. 

Again we are confronted with the diverse jihenotypic end-results of a pathologic, 
hereditary predisjmsif ion, influencing the hypophysis in the direction of various dis- 
eases. This is another example of the biologic inferiority of the organ in question. 

Ca.sk 4. — AI. C. Hospital admission No. T.'lil.o. A woman of thirty-five years 
with severe diabetes mellitu.s. The mother died at fifty-six ye.ars of age of Addison’s 
disease, and the maternal grandmother had had diabetes. 

Cask o. — E. von (1. Hosjiital admission No. o.''R4, .\ woman of thirty-six year.s 
with all the symjitoms of .Addison’s disea.^e, jirobably not of tuberculous origin. 
The father had diabetes and years ago had had an operation for tumor of the 
testicle. 

The above ob.servations point toward the fact that illne.“.“es of various endocrine 
glands may alternate in one family in a remarkable naiy. Only siifiicient 
analogous material would permit our drawing definitive conclusions. Neverthelcs.s, 
such observations remind us to i)ay more attention to this type of material in the 
future. 

Cask (5. — T. K. Hosjjital admission No. TloT. A girl of twenty was admitted 
with very -■ extensive hypertrichosis of the face, the breast, the abdomen, back and 
thighs. Considerable obesity and struma were present. There were no other criteria 
for the diagnosis of a tumor of the adrenal. Alenstruation was ])erfectly normal. 
Two maternal aunts had been operated upon for Basedow’s disease. Two cousins 
of the mother suffered from extreme obesity. 

This case is closely allied to Ca.«e.s 4 and 5 and requires no further discussion. 

Cask 7. — Y. W. Hospital adnrission No. (i7()2., woman of thirty-one years 
complained of a severe alopecia. In addition, she had quite a mustache and a 
hypertrichosis of the legs, also a struma, a hj-poplastic uterus and she was sterile. 
The mother of this patient had had similar alopecia for twenty-five years and had 
had an operation for struma. 

It is obvious that this rare auomal.v of hair distribution has nothing 
to do with the goiter. This anoinal.Y of the definitive peripheral end 
organ is one of the signs of what I have called “endocrine stigmatiza- 
tion” of a constitutional variant, having a general influence on the 
entire hormonal regulatory sy.stem. Sometimes this strikes the gland 
of internal secretion itself, sometimes its peripheral sphere of activity. 

The hereditary relationships of cr.vptorchidism are of particular 
interest in this connection. This dystopia of the testicle, a retarda- 



CONTRIBUTION TO THE PROBLEM OP HEREDITY 
OP ENDOCRINE DISORDERS 


Julius Bauer, M.D., Vienna, Austria 

(From the Department of Internal Medicine of the General Polyclinic) 

I T HAS not escaped the attention of previous autiiors tliat liereditary 
factors were of great significance in the etiology of diseases of the 
endocrine glands. There are numerous observations and indications 
in the literature of this fact. It is not our purpose at this time to 
stress this phase, and we refer the reader to the comprehensive ex- 
position of this subject bj’’ Berta Aschner^ working in our division. 
In this report it was definitely established statistically that in families 
in which Basedow's disease occurred, simple goiters were found more 
frequently than the normal expectancy and vice versa in families in 
which simple goiters occurred; hyperthyroidism was more frequent than 
the average, i.e., that there was a genotypic relationship between the two 
illnesses. 

It is well known of most of the endocrine illnesses, tliat they can 
appear frequently in one family, be genotypicall.y determined. Among 
these are myxedema, Addison’s disease, hyperfunction of the adrenal 
cortex with intersexuality, precocious puberty, acromegaly, pituitary 
dwarfism, etc. The mai-ked hereditary factor in obesity, diabetes 
mellitus and in i-are cases of diabetes insipidus is also well known. 
The modern science of heredity no longer considers the investigation 
of the special type of hereditary transmission the primary problem, but 
instead, lays its emphasis on the detailed study of the smallest inheritable 
factors, the so-called genes, together with tlie establishment of other 
phenotypic manifestations. Disease, of course, cannot be inherited, 
only a particular aulage which can result in various phenotypic mani- 
festations as a result of diverse endogenous and exogenous influences. 
The investigation of these various conditions and the discovery as to 
what really constitutes this inheritable aulage seems to me at present 
to be the chief problem in the study of human heredity. Perhaps 
some examples vdll illustrate the point: 

Case 1. — Gina. No. 2G18. A tliirty-six-year-old woman with typical Bapcdow’s 
disease, diffuse struma •with thrill. Puhsc 1.32. Basal metabolism rate plus 7.5 per 
cent to plus 09 per cent. Slother also had Basedow’s disease. The child of this 
patient died two days after birth and had a large congenital struma. 

This case illustrates beautifully the statement by Ascliner cited above in reference 
to the inheritable disease anlage and its disposition to the formation of goiters •with 
or without In-perfunction. 
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Cask 10. — G. K, Hospitnl uOnuRHion No. 729.'S. Fortj'-nno-yoar-olfl woman 
with marked constitutional ohe.sity, weiplicd 324 kg. Both parent.s and a .lister were 
ohopo. Tiio son was al.so e.vtromoh’ fat and had a cryptorchidism. 

Cask 31. — ^\V. G. Ilospital admission No, 4750. Scvcn-ycar-old hoy, left- 
.sided cryplorchidisni. I'his hoy was not oho.«e, Tlic fatlicr has marked ohositj', 
though not tall, weighed 109 kg. Numerous in-slauces of ohesity in the father '.s 
family. Moflier u-eighed 80 leg. 

Cask 32. — 31. S. Ilospital admission No. 5277. 'i’cn-ycar-old hoy, right-.sided 
cryptorchidism, ohesity; fat distribution typical of a eunuchoid of thi.s age. The 
father, paternal uncle, and six of eight paternal aunts were markedly ohese. One 
of these had a son with a typical pituitary dwarfism, without ohe.«ity. A cousin 
had had an ojieration for cryptorchidism at the age of ten. 

The preceding case liistorie.s arc only a fraction of tlic material lhat 
^Ye have ohserved in recent years. Because of the relatively small 
number, they prove nothing and can lead to no definitive conclusions. 
The sole purpose of these notes is to focus the attention of authors to 
the highly interesting relationships between heredity and the endo- 
crine glands and to stimulate them to collect sufficient material, so that 
at some later time an imi)cccable statistical evaluation will be possible. 
However, I feel that one conclusion is .iustified: that it is impossible 
to ignore the facts gleaned from the study of heredity or to i)ractice 
endocrinology without a detailed knowledge of heredity.-* 
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tioii ill development, is occasiouallj’' found in a number of members of 
the same family. In addition, it shows quite unmistakable connec- 
tions with other genotypieallj’' conditioned, that is, constitutional dis- 
turbances in such families. It is not a mere coincidence to find vari- 
ous disturbances of sexual differentiation in the members of the fami- 
lies of eases of crj'ptorchidism. These may be eunuchoids in whom 
the gonads persist in an infantile state, or retardation of development 
of the gonads secondary to pituitary infiuenee or anomalies of the 
psychosexual constitution, for instance, various forms of perversion. 
It would seem, then, that the gene responsible for the development 
and ripening of the testicle mu.st, in some way, be integrated in an- 
other complex of genes which have different functions to fulfill, never- 
theless representing a common biologic unity. On the one hand, we 
are dealing with those aniagcn responsible for normal sexual differen- 
tiation, On the other hand, there are obvious relationships between 
cryptorchidism and constitutional obesit3^ As I have repeatedly re- 
marked in more detail,-^ the assumption seems indi.sputable that the 
anlage of obesity is to be under.stood in this sense, that an individual 
left to his automatic regulation acquires a more or less excessive in- 
crease in weight in the form of an excessive fat deposit which fact is 
inevitably predetermined in the germ-plasm. This genotypic prede- 
termination to obesity shows its end-results on various organs con- 
cerned with fat production and the regulation of its deposit. Among 
these are the fat-storing mesenchymal tissues, a series of glands of 
internal secretion regulating such storage and certain portions of the 
vegetative neiwous system. The gonads belong to the circle of organs 
affected by the pathologic disposition to obesity. It is thus, and thus 
only, that we can understand ivhy retardations of development and 
other constitutional disturbances of the gonads are not infrequently 
found associated with constitutional obesity, without the necessity of 
attributing the obesity directly to the disturbances of the gonads. It 
is much more likely that it is the expression of an outranking genop- 
athy and belongs to the category of those constitutional variants 
which we have designated as endocrijie stigmatization. The following 
family histories illustrate this point : 

Case 8. — A. II. Hospital adnii.*:.sioii No. 57f)2. Thirteon-year-old Rov Avith 
abdominal dystopia of the right testicle. Father was a transvesfist and sadist, wears 
lingerie, etc., and a corset. Both the father and grandfather arc hearj- drinkers. 

Case 9. — E. F. Hospital admission No. .ol97. Ten-year-old boy with right 
cryptorchidism and obesity. Within the next two years, there was spontaneous 
descent of the testicle. Tlie father of this boy had a very late dc%-clopmcnt and 
noticed pubic hair only at the age of eighteen. His genitals were always considered 
ridiculously small. The mother was a short, fat woman, weighing 90 kg. Tlie 
brother was fat and weighed 5 kg. at birth. 



K)82 


AMERICAN JOIJRNAE OE OIISTETIUCS AND GVNECOEOGY 


•1. Gn.'jitor (litnjfor (o vitiil orKun^, 

5. Grouler difiic.ulty if llio jK'lvic, or/jaiis un; rixoil dccjily in tlu! pulvic cavity or 
if liio j)atients arc loo oijcHO. 

All iiiialysis of the aliove lalmlalions loads us 1o the conolusion that tlio 
cause of tliose disadvanlagos lies in Ihe (liffioiilty of roinoviiif? the cervix 
by the abdominal route from ils ])arametrial aud vai^inal altaclimonts, 
and also in tlie diftionlly of oblainintr jiroper liomostasis in this region. 
Even in eases where the cervix is fixed intraabdominally as a result of 
inflammalory processes, or where adiierent retroperiloneal cervical fi- 
broids or adnexal masses are ])resenl, the cervix can be more readily 



l^ig. 1. — Illustrating circular inci.'^ion about the cervix with mucosal cuff turned down 
over cervix, and liberation of the bladder from the cervix. 

liberated and the parametria and uterine vessels more easily tied by the 
vaginal than by the abdominal route. It occurred to me that a combined 
operation would help solve the problem, obviating the difficulties out- 
lined by Goodall and simplifying the procedure so that gynecologists 
could approach the operation of complete hysterectomy with less reluc- 
tance. 

TECHNIC 

The first stage of the operation is similar to that of a vaginal hyster- 
ectomy. The preparation preferred is thorough iodinizing of the vulva, 
thighs, perineum, and vagina. A circular incision is made cireumscrib- 



A COMBINED OPERATION FOR COMPLETE HYSTERECTOMY 
Samuel H. Geist, M.D., New York, N. Y. 

T he respective merits of abdominal supravaginal hysterectomy and 
complete hysterectomy have been the source of considerable discus- 
sion for many years. It seems agreed that there is a slightly greater 
risk to the patient when a complete operation is performed, thougii 
Goodall has recently puhlislied a very excellent report, with no opera- 
tive mortality. In addition to the question of greater operative mortality 
and morbidity, other problems involved in the decision to perform either 
a complete or a supravaginal hysterectomy are of importance. The pos- 
sibility of overlooking a beginning cervical carcinoma while slight is 
still a danger, and the subsequent development of a carcinoma in the re- 
tained cervix, especially when it is lacerated or eroded Avhile infrequent, 
does occur. Furthermore, a cervix, the site of a persistent inflammation, 
should be removed. The “coning out” of the cervical mucosa alone is 
not as complete a procedure as the actual removal of the diseased organ. 
In other words it is of advantage in many cases to do a complete rather 
than a supravaginal operation. 

Richardson has clearly pointed out the indication for both vaginal and 
abdominal complete hysterectomy. He stressed that in properly selected 
eases a .skillfully executed total hysterectomy by tlie vaginal route is a 
decidedly less formidable procedure than is the same operation performed 
Avith equal finesse by the abdominal route. He also states that “in the 
nulliparas, complicated pelvic pathology tremendously increases the 
technical difficulties.” In addition even in Avomen AAuth roomy vaginas, 
extensh'e and dense abdominal adhesions render the Amginal route un- 
suited for hysterectomy. In the presence of large ovarian neoplasms of 
solid or cystic type, the vaginal method is also inadAusable. Fibroid 
tumors Avhen larger than a four months’ graAudity, Avdiile they may be 
removed by morcellation, offer considerable technical difficulty. The 
A'aginal approach also precludes the proper inspection of the abdominal 
cavity. From this array of facts one must conclude that AA'hile A'aginal 
hysterectomy is a procedure that must be part of the surgical repertory 
of every gynecologist it is limited in its applicability. HoAA'ever, the dis- 
advantage of the abdominal complete operation impels us to dcA'elop a 
technic that A\-ill facilitate the procedure and I’educe to a minimum the 
disadA-antages encountered. Goodall has tabulated the disadA'antages of 
abdominal complete hysterectomy as folloAA’S: 

1. Greater time c-Npontlcd at operation tlian for supravaffinal liysterectoniv. 

2. Greater .ckill required. 

3. Greater blood lo?s. 


lOSl 
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a:^ii:uicax .tot;hn'aij of ohstktimcs axd (;v,Nr:coi/)ov' 

of tlio jii)por roiij(i77i{ory (iviot sinro n liarhKtmdo intnivonouHly may cause 

hiryngctil Hj)!isiig n'aulling in Hoven; roTijiinaory o)t.slnicti<;n. "WV-Jicr,-' in discussing 
llio use of cvipal soliihlo in olislolrica jind gynecology, ostiinatcs Hint the drug has 
been uHod iibout, SOO.OOO limes, of wliieli .12, 000 administrations have been in France. 
IIo claims that, only -I deaths can be fairly attributed to the drug. Without a doubt 
there luive l,)een over !i million admini.>-t rations up to the present. 


no.sAOK Axi) or use 

Tlie proscfibed dostigt? falcnlalod lor body woiglit Is G c.c. of the 10 
per cent solution ])er 100 jiouud.s of body weigltl. livipal is supidiocl in 
ampules of 0.5 gm. and 1 gin. of the sodium salt, known as evipal 
soluble. By the addition of 5 e.e. of stm-ile distilled water to the 0.5 gm. 
ampule or 10 e.e. to the ] gm. ampule shortly before use, a 10 per cent 
solution is mtidc; eaeb cubic centimeter rei>reseuts 0.1 gm. of the drug. 
This solution is aspirated into a sterile glass syrintre and then slowly 
injected into one of the veins in the bend of the elbow. The intra- 
venous injection of evipal soluble does not cause any elianges in the 
vessel wall even if the fluid is retained at the area of injection. 

In the past few months this method of determining dosage on body 
weight has been changed to the following jiroeodnrc in which the 
dosage is based niion the response of the patient to the anesthetic 
agent. The jiationt is asked to count slowly but audibly. The pre- 
pared solution (10 per eent) is injected into the vein at the rate of 
3 e.e. the first minute. When the count stops, which is usually before 
50 is reached, the dosage administered is noted and an equal amount 
may be given. This will cause surgical anesthcsi.a with complete re- 
laxation. If the operative procedure is lengthy then additional small 
(1 or 2 e.e.) amounts may be given when the anes11ie.sia begins to wear 
off. In onr cases we have never used over 10 e.e. of the 10 per cent 
solution in a given case at one time. 

As a basal anesthetic, 3 to 4 e.e. are administered to the patient in 
her room. This produces sufficient relaxation and narcosis so that .she may 
be easily transported to the operating room and not experience the 
mental torture of this journey or the fear and discomfort associated 
with the application of an ether or ethylene mask. Wlien a hypo- 
dermic of morphine with or without scopolamine is used, a smaller 
amount of evipal soluble i.s necessaiy but greater care is needed 
in determining the dose. For this reason we do not emidoy pi’e- 
liminary medication. Evipal soluble as a basal anesthetic decreased 
to a minimum the amount of etbydene or drop ether. Belaxation 
was more complete and the patient's postoperative course was made 
easier because of the improved mental attitude. Sleep comes on 
quietly and quickly, the patient often yawning as thougli falling 
into natural slumber. Twitching of the face muscles and slight gener- 
alized movements may occur for a few moments. Muscular relaxation 



COIMPLETE HYSTERECTOMY 





AMKUICAN .lOURXAh OF OllSTICTKICS AND (iYNECOI-OCV 

ing the cervix, leaving a eiifi! of vaginal mucosa about, three-fourtlis of an 
inch wide. This is dissected free so that it can he united in front of the 
cervix with a running stitch tljus covering tlie infected cervix, which 
must su])sc(iuently be delivei'cd through the abdominal cavity. The 
bladder is pushed upward and the uterovesical peritoneal fold is exposed 
and oi)cncd (Figs. 1 and 2). The po.sterior eulde.sac is also widely opened 
(Fig. 3). Sutures arc pa.ssed through the posterior portion of the para- 
metrium, one on each side, catching tlie utcrosaeral ligament which is cut 
and freed from the cervix. A second suture is passed through the para- 
metrium above this ligament, up 1o the uterine ve.ssels and the tissue 



severed. This may be unnecessary at times if the parametrium is not 
voluminous. The uterine vessels can now be ligated with either one or 
two ligatures on each side and cut close to the cervix (Pig. 3). This 
completes the vaginal procedure except for fixing the parametrial and 
sacrouterine stumps into the posterior vaginal edge (Fig. 3). The open- 
ing in the vaginal mucosa may now be diminished in size by a few inter- 
rupted sutures. A large iodoform packing is placed in the vagina up to 
the everted vaginal mucosal cuff. The patient is now placed in Tren- 
delenburg position and prepared for laparotomy in the routine fashion. 
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On opening the abdomen the conditions which could not be readily 
handled if the vaginal operation was continued, such as adhesions, large 
uterine tumors or ovarian neoplasms, can now be readily taken care of. 
The infundibulopelvic ligaments are ligated and cut and the round liga- 
ments also. We now find the uterus attached l^y a few shreds of tissue, 
usually a small strip of peritoneum on either side and some bundles of 
connective tissue, i.e., the untied upper portion of the parametrium 
(Figs. 4 and 5). These are easily cut usually without ligation and the 



I’lp. f). — lllu.strate.s the condition of the pelvic floor after completion of tlie vaginal 
I)roceclure. Uterus drawn forward showing tlie liberated cervix, the cut and ligated 
sacrouterine ligament and ])arametrium. 

Ill eras can be lifted out of the abdomen. The vaginal gauze is removed 
from below and two narrow .strips of iodoform gauze are passed into the 
vagina on a passer and the abdominal ends of the gauze placed one in 
each parametria] cxtrajieritoncal space for drainage. If the vaginal 
opening is still large it can be made smaller by a few sutures. The pelvic 
]>eritoneum is closed and the abdominal wall sutured in the usual 
fa.shion. 

This method makes the access to the uterine vo-ssels simple when an 
involved inflammatory case or a retroperitoneal or intraligamentous 
growth iirevents cii-sy e.viiosnre. The additional lime required is negJi- 
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gil)lc. Tlic (:oml)in(Ml operation wliich I have liad tlie opportunity of 
doing only twice look hut little more than one liour in both inslanccs. 
In one case the ])atient had huge fibroids, one cervical in situation, and 
in the second ease l)ilateral diseased adnexa adlicrent to the Douglas 
peritoneum were present,. It is even ])ossible when the ])ostcrior vaginal 
mneosa is incised vaginally to free such growths more I'cadily than from 
the abdominal side. 'While the i)rocedure seems to me to offer much, 
my experience is so limited that I must, aslv other gynecologists to liy it, 
improve it, and 1 hoi)e confirm my belief in its advantages. 


noo Ea.st Skvkxty-Foortji Sthkkt 



UTEEOTUBAL INSUFFLATION IN THE MACACUS RHESUS 

A Method op Assaying Pharmacologic and Hormonal Effects on 
Tubal and Uterine Contractions. A Preliminary Report 

Arthur H. Morse, M.D., New Haven, Conn., and 
I. C. Rubin, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Yale University 

School of Medicine) 

P ROBLEMS essentiallj’’ mechanical and phj^siologic which have arisen 
during uterotubal insufflation in Avomen appear to be capable of 
elucidation by studying the results of the application of the same pro- 
cedure in the monkey. The experimental solution of the physiologic 
problems depends upon Avhether contraction AvaAms of the intact 
uterus and tubes of the monkey can be recorded on the kymograph 
in a Avay similar to their clinical demonstration and upon the com- 
parison of these Avaves Avitb contractions exhibited by the surviving 
excised genital organs. If this is possible, it should provide a method 
of assaying in AOAm physiologic effects of certain oxjdocic, antispas- 
modic and other pharmacologic substances commonly employed in 
clinical medicine. 

The present study was undertaken to determine Avhether this method 
of investigation is feasible and also to note possible changes in rate and 
amplitude of the tubal and uterine contractions at various stages of 
the cycle. Incidentally it Avas felt that certain phenomena observed in 
the human during uterotubal insufflation might also be cheeked and 
possibly explained. 

At the outset Ave Avere confronted Avith finding the most practical 
method of exposing the cervix. Dickinson’s observations from a study 
of thirty adult monkeys sliOAved that the human and simian portio 
A’^aginalis bear marked similarities. For ceiwical inspection alone, the 
use of Dickinson ’s modification of the Cushing double-blade nasal 
speculum sufficed. lioAvever, this instrument encroached upon the avail- 
able space to such an extent as to interfere Avith the manipulations re- 
quired for uterotubal insufflation. In order to provide adequate ex- 
posure and better to Ausualize the cervix Ave resorted to the use of small 
rectangular, ribbon retractors to draw back the anterior and posterior 
and also the lateral Amginal walls. 

In our experiments the animal anesthetized with nembutal given sub- 
cutaneously is placed in the knee-chest position on a triangular block, 
the cervix is exposed and each lip is grasped b.A^ an Allis clamp carry- 

1087 



• 3088 


AMERICAN .TOURNAIi OF OBSTETRICS AND OYNECOEOGY 


ing three or four teetli. The cervix of our parous animals could then 
be readily pulled dowinvard to the iniroilus. As was first iiotcd by 
Sir Arthur Keith and later by Clark and Corner, Dickinson and 
others, there projects from the anterior or ventral wall of the cervix 
of the macaque a firm polypoid-like projection, the colliculus. This 
projection into the cervical canal, as has been emphasized by Dickin- 
son and En{>;lc, olfers a definite obstacle to the jiassage of any instru- 
ment and it defeats all attemjits at introducing a cannula into the 
uterine cavity. In order to overcome this difficulty we exposed the 
colliculus by splitting the cervix bilaterally nearly to the upper border 



Pigr. 1. — Multiparous monkey. Knee-chest position. Cervix drawn downward. 
Colliculus exposed by retraction of cervical lips following bilateral trachelotomy. 
Probe Indicates course of canal above colliculus. 


of the projection. These incisions are associated with surprisingly 
little bleeding, and so far it has been unnecessary to pass sutures for 
hemostasis since momentary taraponading has been sufficient to con- 
trol the relativelj^ slight oozing. Some days after operation, the 
bilaterally cleft cervix resembles the bilaterally lacerated cervix of 
the human being and makes possible repeated insufflation without 
occasioning appreciable bleeding. 

In the first monkey operated upon in this fashion a tampon was 
inserted into the vagina and was retained for several days. This 
prevented the adhesion of the raw surfaces so that a subsequent in- 
troduction of the cannula for insufflation Avas accomplished with rela- 
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tive ease. In the next experiments a bilateral trachelotomy immedi- 
ately exposed the upper boi’der of the colliculus. A fine probe which 
was then introduced shoived that, in the animals employed, the length 
of the uterus from the external os to the fundus varied from 4% to 
5% cm. The length of the bodj’’ was a little greater than that of the 
cervical canal. A somewhat coarser probe was next passed to dilate 
the uterine opening sufiSeiently to permit the insertion of the uterine 
cannula. The preliminary dilatation we have fonnd to he unnecessary 
through the procedure of grasping the collicnlus with a tenaculum 
and pulling it downward. This straightens out the canal and exposes 
the opening which is easilj’^ entered by the insulflation cannula. The 
procedure has been adopted as routine and facilitates the experi- 
mental work considerably. 

The cannula used is about one-third the width of the instrument 
commonly employed in the human female, and has ample perforations 
in the tip to permit the free outflow of gas. The tip of the cannula is 
inti’oduced ivithin the uterine cavity for a distance of not more than 
1% to 2 cm., the rnbber or metallic acorii expansion serving to main- 
tain an air-tight adjustment. The apparatus for insufflation is the 
same as that employed in clinical gynecology and is gauged for a 
maximum pressure of 220 mm. Hg.* 

An additional obstacle to the experimental project was the resist- 
ance encountered at the uterine ends of the tubes. It was found 
necessary to employ in some instances a pressure level of 200 :220 mm. 
Hg several times, and each time to maintain the high pressure for 
several minutes, before the uterotubal tone was reduced sufficiently to 
allow the gas to pass into the tubes and peritoneal cavity. In one 
instance twenty-two attempts Avere made within a half hour before 
success Avas attained. This time interval may be mateidallj’’ shortened 
by alloAving the pressure to rise up to 300 mm. Hg AAnth a sIoav rate of 
insufflation, aaOicii the gas may succeed in passing through the tubes, 
Avhereupon the pressure drops as rhythmic contractions are recorded 
on the kymograph. The resistance at the uterotubal junction has been 
found to be high in all phases of the cycle except possibly near the 
time of oAmlation. This still remains a matter for further studj'', 
since our experience is as yet limited to a feAv monkeys. 

"When the gas passes tlirough the tubes, rhythmic conti'actions be- 
gin to be I’ecorded upon the reAmlAong drum. They are absent dui’ing 
the initial rise of pressure AAdiile the gas is still confined to the uterine 
cavity and do not appear until the uterine ostiae of the tubes have 
been passed. While the uterus is increasingly distended, it does not 
exhibit rliythmic contractions. The latter appear only AAffien the uterus 

Company? New e.xperimcnts was made by the Grafax Instrument 
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is lightly 01 - very modcraloly dislcnclfid. The gas thus takes the place 
of an elastic l)alloon by 'which i)i*cssnre oscillations within the uterine 
cavity can he recorded. 

AVhen tubal contractions are exhibited, the animal is suitable for 
fui’ther experiment with pharmacologic and other substances. When 
tubal contractions are not demonstrable, owing to almost occlusive 
resistance at the uterine end of the tubes, the uterine contractions 



Fig. 2. — Animal 390, showing the distention of the peritoneal cavity by gas introduced 

by tubal insufflation. 

may serve the purpose of the assay. In this preliminary report, we 
are not prepared to enter into details on this point. However, the 
effects so far observed from the use of pituitrin and pitocin are 
prompt and striking. 

All the animals which we have employed have tolerated the insuf- 
flations well, as much as 2% to 3 liters of CO 2 gas having been intro- 
duced without injury. Following their recovery from the anesthesia, 
the animals leap about their cages in a typically normal way. In 
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two animals a laparotomj^ enabled us to see that the peritoneum was 
absolutely free of anj^ traumatic or patbologic change, although the 
abdominal cavity had been distended to drum tightness by 2 to 3 
liters of CO 2 gas. 

The photographs of Animal 390, taken under the supervision of 
Dr. Hugh Wilson of the Department of Radiology, show in the first 
place the distention of the iieritoiieal cavity which results from the 
accumulation of gas introduced by way of the tubes, and second, the 
pneumoperitoneum immediatelj’’ following the release of most of the 
contained gas bj’’ the insertion of a trocar through the abdominal wall. 



Pig. 3 . — ^Animal 390, showing the peritoneal cavity immediately following the release 
of gas by a trocar inserted through the abdominal wall. 


Further experience has indicated the advisability of inserting the 
ti’ocar for deflation shortlj^ after the gas begins to enter the abdomi- 
nal cavity. Thus the experiment respecting tubal contractions may 
be continued Avithout fear of embarrassing respiration. Hower^er, if 
the rate of introduction of gas is sufficiently sIoav, it may be unneees- 
saiy to I’esort to coincident deflation since the gas is absorbed vexy 
rapidly. This rapidit}- of absoi'ption was demonsti-ated by repeated 
x-ray examinations of one of our animals in AAhich the pei-itoueal 
caAdty, tensely distended at the beginning, shoAA'ed an almost com- 
plete disappearance of the gas at tlie end of one hour. When utei’ine 
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contractions are to serve as the basis for estimating pliarmacologie 
effects, only a minute quantity of CO 2 gns is rcriuirofl — sufficient to fill 
the uterine cavity under pressures of GO 7mn. IJg oi- Jess but not enough 
to produce a pneumopei-itoneum. 

]n the present report, we wish merely to call attention to the method 
which has been outlined and whicli witliin certain limits apjjcars to 
offer possibilities for eximi’ijiiental piirposes along the linos indicated. 

Wc arc Indebted for asalKtance to oiir tochnlciatif?, ^tr. Joseph Ncffrl and Mr. 
Krank Caruso. The study was .subsidized by a prant from the lioscarcli Fund of 
the Yale School of Medicine. 
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sets ill verj" earlj^; the jaw drops and, therefore, attention should be 
directed to keeping it forward or an airwaj^ slionld be inserted. Pain 
stimuli produced by beginning the oi3eration before the patient is com- 
pletely asleep necessitate more anesthetic and cause greater diffi- 
culty in jirocuring complete relaxation. Respiratory stimulants and 
oxygen and 7 per cent CO 2 are always kept at hand but never had to 
be used in anj'^ of our cases. 

POSTANESTHETIC COURSE 

The duration of anesthesia varies with the dose and phj'sical con- 
dition of the patient. The average dose will allow twenty to thirty 
minutes for operative work. The patient then yawns, stretches, and 
again sleeps for various periods up to one hour. During this period 
of recoveiy, however, she maj'- easily’’ be aroused. If questioned dur- 
ing this time, the answers are often disconnected, resembling those 
given bj^ one under the influence of alcohol. There is no recollection 
of what transpired. Mild headache ivas experienced only occasionally 
and never persisted. Nausea occurs somewhat more often and is prob- 
ably due to gagging because of a relaxed tongue or aspirated mucus. 
Excitement may occur especiallj^ if great pain is present, but it can 
be controlled by suitable doses of morphine. There have been no aftei’- 
efllects in any of our cases. 


CLINICAL EFFECTS 

The pulse and respiration rates and blood jiressure were taken at 
deflnite intervals in 20 cases. The average pulse rate increase was 10 
while the blood pressure decreased 10 mm. Hg pressure. Respirations 
after the first minute were slightlj^ sloAver, averaging from eighteen 
to twenty a minute. If the patient was overly excited before going 
to sleep, the pulse and blood pressui’e were slightly increased as dur- 
ing the excitement stage in inhalation anesthesia. In 2 of onr eases 
the patients were mild diabetics, having preoperative blood sugars 
above 150 as determined by the Benedict method. No increase in the 
sugar resulted during anesthesia. Pour cases had slight albuminuria 
before the administration of the evipal soluble, but no increase was 
noted and there were no mici’oseopic or secretory changes indicating 
any renal irritation. 

The ages of our patients varied from twenty-three to sixty-nine, the 
majorit 3 ’' being over fort^". Manj^ with carcinoma were cachectic and 
anemic. However, in these no ill effects or increased susceptibilitj* to 
the drug were noted. Severe debilit.y, with heart, liver or kidne\' 
disease is, of course, a contraindication to its use. 

In the 4 laparotomies performed under evipal soluble no prelimi- 
narv medication or supplemental anesthetic was used. Tlie operation 
was begun as soon as the patient was completely relaxed ; the prelimi- 
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output, after llie twcnf.y-nintii week was niainlained, reaeiiiiif' as high :ih J80,000 
ALU. or the equivalent of 18 ing. of cry-stnlline liorniones uj) to the thirty-third 
week, wlien a drop to 18,7d0 ALU. occurred. 

It rose again during flic tliirly-fourth, thirty-tifth, and thirty-sixth weeks to 
11)0,000, and flien drop/)fvJ in llie fhirty-.^eventli, thirty-eigiit)), tiiirty-ninth, and 
fortieth week specimens to :’.!),0()0, 'J5,()0n, 15,000, and 1],200, respectively. Forty- 
eight hour.s postpartum, the output averaged 20,000 ALU. 



The 35 twenty-four-hour specimens assayed at different periods of pregnancy 
from 35 different women showed that there was a marked variation in the percentage 
relationship between the free and the combined "estrins” (Chart 2). The free 
estrins represented from 2 per cent to 22 per cent of the total daily output of active 
substance. AATien the total free estrins are compared with the total combined estrins 
there is an increase in the last eight weeks of pregnancy (Chart 3). 

DISCUSSION 

Ever since pregnancy nrine has been found to contain estrogenic 
hormones, discrepancies in titer became apparent. Marrian has been 













BIOLOGIC ASSAY OF ESTROGENIC FACTORS IN 
PREGNANCY URINE 


Morris A. Goldberger, M.D., New York, N. Y. 

(From the Laboratories of the Mount Sinai Hospital) 

P REGNANCY urine has long been knouai to contain large quantities 
of estrogenic substances. Commercially, pure crystalline ‘'estrins” 
are prepared from such urine. The estrins in pregnancy urine are found 
in a free and combined state as ketohj^droxyestrin (theelin and estrone) 
and trihydroxyestrin (theelol and estriol). These differ not only in 
their chemical structure but also in their quantitative biologic activity 
as well. The free “estrins,” according to the conception of Marrian, 
are those that can be extracted readily from urine with ether. The 
combined “estrins” are not ether soluble and are extractable with this 
reagent after hydrolysis of the uiane either by acidification and boiling 
or by means of bacterial action wdiich occurs wiien urine is allowed to 
stand at room temperature. 

In this study no attempt had been made to separate the estrones from 
the estriols. It covers the biologic assay of the total estrin output in one 
case of a normal pregnancy from the ninth to the forty-first week and 
the relationship of the free to the combined estrins in 35 normal preg- 
nant women at different periods of pregnancy. 

METHOD 

1. Chloroform extracts of Ijacterially hydrolixed pregnancy urine samples were 
titered by the Allen and Doisy method in the castrate mouse. 

2. Nonextracted pregnancy urine specimens, after bacterial hydrolysis, were titered 
as in Method 1. 

3. Chloroform extracts of chemically hydrolized fresh pregnancy urine was titered 
as in Method 1.* 

4. Ether extracts of 35 fresh twenty-four-hour pregnancy urine .specimens were 
titered as in Method 1. 

5. Assay of the same urine as u.sed in Method 4 after bacterial hydrolysis. 

RESULTS 

The continuous study of a normal pregnancy (Chart 1) .showed that the total 
estrogenic output rose slowly from the ninth to the twenty-ninth week from 1,000 
M.U. to 20,000 M.U. in the twenty-four-hour specimens examined weekly. Comparing 
this with the international unit standard, this rise is equivalent to the difference be- 
tween mg. and 2 mg. of crystalline “estrins.” On the twenty-eighth week, ante- 
partum, there was a sudden rise in estrogenic factors to 125,000 !M.U. in nonex- 
tracted urine and 119,000 M.U. by the chloroform method. The high estrogenic 

•Method 3 was carried out for comparison to determine if bacterial hj'drolysls is 
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iracts of urine by means of biologic metliods, that it was deemed essential 
to determine wlietlicr biologic assays -would sliow a similar relation. 

The biologic assay in this study shows that the total estrins excreted 
in normal pregnancy is low up to the twenty-ninth week and highest 
between the twenty-ninth and thirty-sixth weeks. It again drops to a 
low level in the last four weeks of pregnancy. The free eslrin excretion 
found in this investigation Avas greate.st between the thirty-.sceond and 
fortieth Aveeks, 

The percentage of free estrins A'aries from 2 per cent to 22 per cent 
and shoAVS no definite relationship to the ])eriod of pregnancj'. Before 
draAving definite conclusions a large scries of eases .should be investigated. 

CONCLUSIONS 

1. There is an increase in the combined estrin excretion as pregnancy 
advances. TJiis reaches its highest point between the tAventy -ninth and 
thirty-sixth Avecks. 

2. There is a diminished excretion of combined estrins in the ]a.st four 
Aveeks of pregnancy. 

3. The free estrin excretion is greate.st betAveen the thirty-second and 
fortieth Aveeks. 

4. No constant percentage relationship is noted betAveen the duration 
of the pregnancy and the excretion of free e.strins. 

5. Assays of pregnancy urine folloAA'ing bacterial hydrolysis arc con- 
cordant Avith those obtained Avith acid hydrolysis. 
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NOTE 

For lack of space it is not possible to include in this issue of the 
Journal all of the papers contributed- to the Robert T. Frank Anniver- 
sary Number. Several will appear in the July number and all will be 
puMished in a special volume to be issued at a later date by the com- 
mittee in charge. 
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able to influence the titer by hydrolysis. This may be accomplished 
equally well by acidification or bacterial action (allowmg urine to stand 
at room temperature for several days). 

Cohen, Marrian and Watson have studied the excretion of the estro- 
genic factors during pregnancy on samples obtamed from 20 different 
pregnant women. Their method of assay was a chemical one, namely, 
a modification of Kober’s colorimetric assay method. They found that 
the “estrin” excretion rose rapidlj^ at about the third month, maintained 
a high level throughout the remainder of the pregnancy, and finally fell 
to a low level a few days before or at delivery. 



From estimations on the quantitative excretion of free and combined 
estrins and estriols, they concluded that 99 per cent of the total estro- 
genic factors found in pregnancy urine up to the eightli month were in 
the combined ether-insoluble form, and, as they interpreted it, physiolog- 
ically inert. This, they attributed to the ability of the pregnant woman 
to inactivate estrin. They also suggested that the onset of labor is de- 
pendent upon a drop in the combined estrins and a rise in the free forms 
with consequent contractile effect on the uterine muscle. 

The finding of 99 per cent of the estrogenic factors in the combined 
ether-insoluble form, as reported by these authors, seemed so greatly at 
variance with our experience in the assay of fresh and chloroform ex- 
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nary i)ro))ariilion and d)‘a])in‘jf liavin^' l)ccn done l)efore beginning the 
injeelion. Itelaxation Avas eoniplelo, sli*aining enlii’clj* absent so that 
the work eonld bo done easily and swiniy. PosI operative distention 
was sliglit and diseomiorl nil. Nausea oecnn-ed once in one case im- 
inedialcly upon aAvakoning. 

Sevei'al patients receiving radium in divided doses were given the 
anesthetic three limes at. intervals of five days. One patient has had 
the drug seven times over a ])eriod of .six months. Pe])eated usage in 
a patient does not require an increase in the dose or change its effects. 
However, Avben given again to the same ))atient the dosage should de- 
pend uj)on the imtient’s reactivity and may not necessarily be the same 
as administered at first since her susceptibility may have chauged in 
the interim. Patients have newer protested to its repeated use. 

Weber/’ Stacey/’ Pregyesi” and others have re])ortcd the successful 
use of evipal soluble in obstetrics and gA-necology, the latter author 
liaving successfully employed evipal soluble Avith local infdtration 
anesthesia in 40 abdominal and 16 A’agijual operations, AAdiich Avere too 
lU’olonged for evipal soluble anesthesia alone. He states that the com- 
bination Avorkod ideally in his ea.ses. 


CASE nnroRT.s 


])iliit!ilion iuul ciin*ttap:(' and 


radium 

42 case.'? 

Removal of cy.«t of breast 

4 ca.se.s 

Implantation of radium 

30 case,'? 

Cautery of carcinoma of cervix 

1 ca.se 

Appendectomy and uterine 


.suspen.sion 

2 cases 

Appendectomy 

2 cases 

C.v.stoscoiJic examination 

5 cases 

Dilatation and curettage 

() cases 


lnci.«ion of ])erircetal ab.'-xo.ss 1 case 

Biop.w 7 cases 

Proctoscopic c.xaniinafion 5 cases 

Tntcrpo.<5itioii operation 1 case 

Cautery of cervix 3 cases 

Removal of papilloma of labia 1 case 

Rc.wction of inguinal gland.s 3 cases 

Removal of Bartholin’s cyst 1 case 

Basal ancstliotic 3 cases 

Subarachnoid alcohol injection 3 cases 


coxcnusioxs 

In our hands, CAu’pal soluble htis proA'cd a A'ery successful and satis- 
factory anesthetic for short operatiAm procedures. In the 100 cases 
reported there liaAm been no harmful effects from its administration. 
Its effects on respirations, heart action, blood pressure, and blood 
sugar IcA’el haA'e been studied and no marked alterations Avere noted. 
In instances Avhere three to five injections have been employed in the 
same individual, thei'e has been no difference in the patient's response 
or the effect upon the functions of the body. EAuijal soluble is deemed 
an ideal and safe anesthetic for brief anesthesia. 
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lera), nio (Abst.) 

Ergometrlne, pharmacolofjy of, prelimi- 
nary observation on (Gho.sh, 
Datta, and Adya), SOO (Absst.) 
preliminary results with (Hauch and 
Mollor-Chrlstensen), <187 (Ab-st.) 

Esophagus, congenital atresia of, with 
tracheo-c s o p h a g c a 1 flstula 
(Rosenthal), 040 

Esthetics In laparotomies (Jayle), 178 
(Abst.) 

Estradiol, on inactivation of. estrone and 
their monobenzoates in organ- 
ism (Dlngemanse and Laqueur). 
1000 

Estrin, administration of. some effects of 
prolonged, in rats (McEuen, 
Selye and Colllp), 347 (Abst.) 
and prolan In serum and urine of 
diabetic and nondlabetlc women 
during pregnancy (.Smith and 
Smith), 305 

in urine, determination Of. chemical 
test for pregnancy applied to, 
of normal and toxemic patient.s 
In last trimester of pregnancy 
(Savage and Wylie), 771 

Estrogenic factors in pregnancy urine, 
biologic assay (Goldbergei-), 
1003 

Estrone, on inactivation of, estradiol, and 
their monobenzoates In organ- 
ism (Dingemanse and Laqueur), 
1000 

Evipal soluble anesthesia In gynecology' 
(Schmitz), 103 

Extracts, pituitary', posterior, in preg- 
nant women, vascular -renal ef- 
fects of (Dieckmann and 
Michel). 131 

Extraperitoneal (Latzko) cesarean section 
(Aldridge), 788 

Extrauterine pregnancy', full-term (Krish- 
nan), (Steel), (Taliaferro), 007 
(Absts.) 

Eye injuries in newborn (Schenk), 301 
(Abst.) 

F 

Fallopian tube, fimbriae of, ly'mphatics of 
mucosa of (Sampson), 911 

Fetal and maternal mortality, abortion 
and its relation to (Taussig), 
711 


Fetal — Cont’d 

.'ijid neonatal deaths (Sellers and Sand- 
ers), 3.78 (Abst,) 

death due to strangulation during labor 
(Pnstorc), 881 

malfonnatlon, recuncnce of (Gaujoifx 
and Blanchard). 355 (Ab.st.) 
morbidity (Roeder), 05 
mortality (Roeder), 05 
tachycardia, jier.slstent (Schutz and 
Elegler), 002 

Fetuses, twin papyraceou.s, in triplet 
pregnancy (Collin.s), .503 

Fibroadenoma of breast during pregnancy 
and lactation (Mor.'in), 100 
(Abst.) 

Fibroid, Impacted and incarcerated cervi- 
cal, complicating pregnancy 
(Caru.-JO), 000 

large, “retrograde" abdominal hyster- 
ectomy with avascular morcel- 
latlon for (Rubin), 137 

Fibroma of ovary with a.scites and hydro- 
thorax (Meigs and Cass), 240 

Fimbriae of falloidan tube. lymphatics of 
mucos.a of (Sampson), 911 

Fistula, tr.'ichco-esophageal. congenital 
atresia of esojjhagus with 
(Rosenthal), 010 

vesicovaginal, operative technic of 
(Halban), 1073 

Follicles, graafian, rupture of (Smith), 
820 

hormone, effeet of long-continued large 
doses of, upon uterus of rat 
(Zondek). 079 

ovarian, ruptured, jicritone.'il hemor- 
rhage from (Gulllcmin), OOi! 
(Abst.) 

Forceps delivery, primiparous internal 
genitalia after (Nugent), Oil 
technic In occlpitoposterior positions 
(Paine), 313 

Frank .anniversary number. 900-1090 (To 
be continued In Volume 34) 


G 

Gangrene, peripheral, following preg- 
nancy (O’Leary'). 002 

Gas pains, prevention of (Mahoney), ITS 
(Abst.) 

Gencrallcrgy and metrallergy (Goodall 
and Power). 104 

Genital canal, narrowing of. rare forms 
of .secondary gynatreslas and 
(ICovacs), 90 (Abst.) 
tr.act, female, anomalies of (Masson 
and Kaump), 500 

Genitall.a, female, peripheral nerves in 
human (Ozakl), 84 (Abst.) 
primiparous internal, after forceps de- 
livery (Nugent), Oil 

Genitals, female, irradiation of malignant 
diseases of (Arneson), 893 

Gestation, end of, chronic uterine disten- 
tion and its relation to (Rey- 
nolds). 9RS 

Gland, bartholinian, tuberculosis of 
(Hersh), 521 

Gonadotropic substances in blood and 
urine, demonstration of (Fluh- 
mann), 931 

Gonads, adrenal cortex and (Thaddea), 
544 (Abst.) 

Gonococcus filtrate, treatment of gonor- 
rheal vaginitis with (White- 
house). 523 

Gonorrhea, prophylaxis for. Elliott treat- 
ment as, in female (Williams), 
C94 

Gonorrheal vaginitis, treatment of. with 
gonococcus filtrate (White- 
house), 523 

Graafian follicles, rupture of (Smith), 
820 - 

Granules, actinomycotic. In retention cyst 
of cervix uteri (Jaff6), 071 
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Gi-anulosa cell tumor of ovary, radium 
therapy in (Studdiford). 49o 
Vy’ithout uterine bleeding- (McDon- 
ough), 057 

Gruskin intradermal test for pregnancy 
(Schwartz), 528 (Abst.) 

Gynatresias, secondary, rare fonns of, 
and narrowing of genital canal 
(Kovacs), 90 (Abst.) 

Gynecologic injuries and diseases, value 
of ureteral implantation into 
bladder and into sigmoid in 
(Beer), 1041 
operations, 174 (Absts.) 

Gynecology, abortion and its relation to 
fetal and maternal mortality 
(Taussig), 711 

incomplete, at San Francisco Hospi- 
tal (Dunn), 149 

and obstetrics, practical problems in, 
department of, 105, 893 
bleeding, parturient and puerperal, ef- 
fect of moccasin snake venom 
(ancistrodon piscivorus) on 
(Davin, Splelman, and Rosen), 
403 

uterine, treatment of, with snake 
venom (Goldbeiger and Peck), 
409 

cancer of corpus and cervix uteri, radi- 
ation treatment of. from Brook- 
lyn Hospital (Smith), 590 
carcinoma of corpus uteri (Crossen), 
5S7 

uterine, roentgen rays in, effect of 
800 IC.V. (Schmitz), 74 
chorioma, primary, of ovai'y (Preston 
and Gay), 051 

chorioneplthelioma (Schumann and Voe- 
gelin), 473 

coccygodynia, treatment of, consider- 
ation of types and (Waters), 
531 

conservative, systematized ligamen- 
topexy in (Loutc), 174 (Abst.) 
cyst, ovarian, giant (Strickland), OSO 
retention, of cervix uteri, actinomy- 
cotic granules in (Jaffd), 071 
cystadenoma, uterine papillary, of wolf- 
flan body origin (Weitzman, 
Sheer, and Polayes), 875 
cystocele, new operation for (Royston 
and Rose). 421 

dermoid cysts, study of, with sugges- 
tion as to use of x-ray In diag- 
nosis (Glass and Rosenthal), 
813 

dysmenorrhea and allergj', -essential 
(Schwarz and Smith), 331 
obstinate, resection of presacral nerve 
in treatment of (Cotte), 1034 
treatment of (Stacy and Shoemaker), 
07 

dystocia, contraction ring (McKenzie), 
835 

edema, acute, of cervix in pregnancy 
and labor (Seeley), 031 
Elliott treatment as proplr'-l.'ixis for 
gonorrhea in female (Williams), 
094 

cndocervicitis, chronic infective, chromic 
acid for treatment of (Ross), 

■ .348 

evipal soluble anesthesi.a in (Schmitz), 
103 

fibroid, cervic.al, impacted and Inc.ar- 
cerated, complicating preg- 
nanc.v (Caruso), 090 
fibroma of ovar>- with ascites and hy- 
drothorax (Meigs and Cass), 
249 

fistulas, vesicovaginal, operative technic 
of (Halban). 1073 

gangrene, peripheral, following preg- 
nancy (O'Leary). 002 
generallergy and metrallergj- (Goodall 
and Power). 191 


Gynecology — Cont’d 

gonorrhea, Elliott treatment as prophy- 
laxis for, in female (Williams), 
094 

hematometra due to atresia of cervix 
following (Henkin), 520 
hemorrhage, intraperitoneal, ovarian 
. rupture causing .(Israel). 30 

hysterectomy, abdominal, “retrograde,” ■ 
with avascular morcellation for 
large fibroids, 137 
supravaginal (Jonas), 174 (Abst.) 

ablatio placentae treated by cesarean 
section followed by (Prank), 
512 

complete, combined operation for 
(Geist), 1081 

total, postoperative urinary tract 
sequelae in (Eddy and Miller), 
85 

vaginal, in prolapsus uteri (Camp- 
bell), 209 

hysterography, abdominal pregnancy 
diagnosis confirmed by (Fried- 
man), 083 

impetigo herpetiformis occurring dur- 
ing pregnancy (Carter and 
Pearse) , 114 

inflammatory diseases of cervix, pathol- 
ogy and treatment of (Good- 
all and Power), 1050 
irradiation of malignant diseases of 
female genitals (Arneson), 893 
malignancies of vulva (Hoffmann), 00 
metrallergy and generallergy (Goodall 
and Power), 194 

nephrectomy and pregnancy (Cum- 
mings), 520 

nephrosis in pregnancy (Wegner), 51 
neurofibromatosis, pregnancy complicat- 
ing, with associated intratho- 
racic tumor (McNally), 501 
pei'ineorrhaphy, secondary, at subse- 
quent delivery ((3ayden and 
Plass), 484 

prolapse, uterine, with special refer- 
ence to, consideration of lumbo- 
sacral spina bifida occulta 
(Daws), 120 

prolapsus uteri, vaginal hj’sterectomy 
in (Campbell), 209 

pyelitis in pregnancy, relationship be- 
tween infected urine and eti- 
• ology of (McDane and Traut), 
828 

radiation, pituitai-y, for relief of meno- 
pause symptoms (Geist and 
Mintz). 043 

treatment of cancer of corpus and 
ceiwix uteri from Brooklyn Hos- 
pital (Smith), 590 

radium therapy in granulosa cell tumor 
of ovary (Studdiford), 495 
resection of presacral nerve in treat- 


oi ou.sLinaie aysmenorrnca 
(Cotte). 1034 

roentgen rays in uterine carcinomas, 
effect of 800 K.V. (Schmitz), 
74 

rupture of pregnant uterus, spontaneous 
(Seley), 857 

■salpingostomy and tubal implantation 
for treatment of sterilitv. evalu- 
ation of (Greenhill), 39 
.sarcoma of vulva (Taussig), 1017 
scleroderma, patient suffering with 
pregnancy in (Eno), 514 
sepsis, puerperal, control of. in hospital 
practice (D’Esopo), 479 
toxemia of pregnanc.v, endocrine basis 
of (Vorzimer, Fisliberg, Dang- 
rock, and Rappaport), SOI 
ti ansplfijitcitlon, blljitcral, of urotors of 
female (Counscller), 231 
tubal impl.-intation and .salpingo.stomv 
for treatment of sterilitv evilii'- 
.action of (Greenhiin. 39 
tumor. Brenner’s (Gnas.sl) .5i(i 
granulosa cell, of ov.arj'. radium 
therapy in (.Studdiford), 49.3 
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granulosa cell, ■without uterine bleed- 
ing (McDonough). (i.'iT 
undergraduate teaching of, In North 
America (Phaneuf), 38.‘i 
iiterosalnliigography, new. nonlrrltat- 
Ing opaque medium for (Tltu.'s, 
Tafel, jMcClellan and Messer), 
ICl 

vaginitis, gonorrheal, treatment of, 
with gonococcus filtrate (White- 
house), i)23 

trichomonas vaginalis (Buxton and 
Shclanskl). SI2 

p-carhamlno phenyl arsonic acid 
in treatment of (Drahkln), 81(1 
ventrosuspenslon of uterus with living 
sutures (Hodgkins), 55!) 

H 

Heart of newborn, malformations of 
(Stohr), 35(1 (Abst.) 

valves of newborn Infants, blood cysts 
on (Bevlnson and Bcarner). 355 
(Abst. ) 

Heart-block and pneumonia complicating 
pregnancy (Sigler), 157 

Hematoma of rectu.s muscle In women 
(Lenncr), 113 (Abst.) 

Hematomotra due to atresia of cervix fol- 
lowing cauterization (Hcnkin), 
520 

Hemorrhage, Intraperitoncal. ovarian rup- 
ture causing (Israel), 30 
peritoneal, from ruptured ovarian fol- 
licle (Gulllcmln), 500 (Abst.) 
retroplacental with uterine apoplexy, 
treatment of (Cathala), 723 
(Abst.) 

.suprarenal, in newborn (Levinson), 301 
(Abst.) 

Heredity, problem of, of endocrine dis- 
orders, contribution to (Bauer), 
1077 

Hernia, diaphragmatic, of newborn (Fal- 
sla and Alllevi), 359 (Abst.) 
internal, beneath umbilical vein, 
neonatal Intestinal obstruction 
duo to (Schutz and Ziegler), 092 

Hodge, Hugh Lenox (Thoms), 880 

Hormone, anterior pltultarj-, standardiza- 
tion of (Collip). 1010 
estrogenic, effect of, on nasal mucosa 
(Mortimer, Wright, and Collip), 
542 (Abst.) 

follicle, effect of long-continued large 
doses of, upon uterus of rat 
(Zondek), 979 

follicular, changes in uterine mucosa 
following excessive doses of 
(Damm), 540 (Abst.) 

impairment of anterior pltulLary 
functions by (Zondek), 543 
(Abst.) 

inhibitory effect of, on anterior lobe 
of pituitary gland (Zondek), 
542 (Abst.) 

on anterior pituitaiy in human 
beings (Jones and MacGregor), 
043 (Ab.st.) 

tumor of pituitary induced with 
(Zondek), 543 (Abst.) 
gonadotropic, in urine of women with 
tumors (Handler), 539 (Abst.) 
male, female bitterling as a test for, 
use of (Kleiner, Weisman, and 
Mishkind), 45S 

sex (testicular), action of, at end of 
pregnancy (Goecke), 530 (Abst.) 
ovarian follicular, syndrome accompa- 
nying deficiency or absence of 
(Werner), 530 (Abst.) 

stimulation with, response of mam- 
mary gland to prolonged (Mac- 
Donald), 541 (Abst.) 
sex, action of male and female, re- 
versal of sex in chick embryo 
by, 029 (Editorial) 

reaction of fish to (Owen), 312 (Abst.) 


lIydroj).s feUili.s, congenital (.Schridde 
type) (Peck and Clemmei', Jr.), 
488 

Hydro.sali)lnx following .•iterlllzatlon by 
cru.sbing and ligation of uterine 
tube.s (Koller). 170 (Abst.) 

Hydrotliorax and ,'iscltcs, fibroma of 
ovarj* willi (Meigs and Ca.ss), 
219 

congenital (ICnssebohm and Scbrclbcr), 
088 

H.vpcrtenslon and albuminuria, preg- 
nancy complicated by, recent 
experience with a new cla.s.slfi- 
c.'itlon of (Kellogg, Smith, Teel, 
and Reid), 300 

Hypoifiiy.si.s, nervou.s control of (Fried- 
good .'ind Plncus). 512 (Abst.) 

Hysterectomy, abdomln.al, "retrograde." 

with avascular morcellatlon for 
large fibrold.s (Rubin), 137 
.sup!-avaginnl (Jona.s), 174 (Ab.st.) 

ablatio placentae treated by ce.sarcan 
section followed by (Frank), 
.512 

complete, combined operation for 
(Geisl), lOSl 

total, postoperative tirin.ary tract 
setiuelac in (Eddy and Jliller), 
8,5 

vaginal, in prolnp.sus uteri (Campbell), 
209 

Hystorognipby, abdominal pregnancy 
diagnosis confinmed by (Fried- 
man), r>S3 


I 

Int.eitlgo herpetiformis occurring during 
pregnancy (Carter and Pcarse), 
114 

Implantation, influence of lactation on, 
of mammalian embryo (Bram- 
bell), 912 

tubal, for treatment of sterility, eval- 
uation of salpingostomy and 
(Greenlilll), 39 

ureteral, value of, into bladder and into 
sigmoid in gynecologic injuries 
and diseases (Beer), 1041 

Incontinence of urine in female (Ken- 
nedy), 19 

Induction of labor, results of. 759 cases 
from private practice (Mathieu 
and Holman), 2(iS 

of premature labor in contracted pelvis 
(Eastman), 718 (Editori.al) 

Infant, newborn, 353 (Absts.) 

bilirubin in, behavior of intravenous- 
ly injected (Lin and Eastman), 
317 

premature, myocardium in, caicification 
of (Diamond), 355 (Abst.) 

Inflammatory diseases of cervix, pathol- 
ogy and treatment of (Goodall 
and Power), 10,50 

Insufllation, .uterotubal, in macacus rhe- 
sus (Morse and Rubin), 10S7 

Intestinal obstruction due to an opening 
in mesentery in young primip- 
ara, late pregnancy compli- 
cated by (Bischoff and Pinker- 
ton), G75 

neonatal, due to internal hernia be- 
neath umbilical vein (Schutz 
and Ziegler), 092 

tract, extrauterlne pregnancy partially 
eliminated through (Fox), 900 
(Abst.) 

Intracranial injuries of newborn, preven- 
tion of (Nattrass), 358 (Abst.) 

Intranatal and neonatal death (Smellie), 
358 (Abst.) 

Intraperitoncal hemorrhage, ovarian rup- 
ture causing (Israel), 30 

Intrauterine palpation, manual detach- 
ment of placenta and (Kraisten- 
sen), 721 (Abst.) 

stem pessaiy, results with (Weir), 291 
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Irradiation of malignant diseases of fe- 
male genitals (Arneson), 893 
Items, American Board of Obstetrics and 
Gynecology, 182, 3G4, 540, 728 
list of diplomates, 179 
Committee on Maternal Welfare, Inc., 
'<28 , . , 
Pacific Coast Society of Obstetrics and 
Gynecology, 728 

Southeastern Surgical Congress, 364 
Washington Gynecological Society, 540 


Labor, analgesia in, considered from 
standpoints of medicine and 
psychology (Nielsen), 342 
and pregnancy, acute edema of cen-lx 
in (Seeley). 031 

birth injury in relation to (Holland), 1 
complications of (Boeder), 92 
fetal death due to strangulation during 
(Pastore), SSI 

induction of, results of. in 750 cases 
from private practice (Mathleu 
and Holman), 2GS 

medical induction of, placenta previa 
and (Brdmond), 724 (Abst.) 
premature, induction of. in contracted 
pelvis (Eastman), 71S (Edito- 
rial) 

rupture, accidental, and successful liga- 
tion of .umbilical artery before 
onset of (Page), 51S 
sudden death in, analgesia vith barbi- 
turic acid derivatives and its 
relationship to (Montgomery), 
74u 

Laboratory, pregnancy diagnosis, notes 
from (Crew), 9S9 
Lacerations (Boeder), 93 
Lactation, Influence of, on implantation 
of mammalian embryo (Bram- 
boll), 942 

Laparotomies, esthetics in (Jayle), 178 
(Abst.) 

Latzko cesarean section (Aldridge), 7SS 
Leucocvtes in earlv acute experimental 
svphilis in rabbits (Lowenstcin), 
150 (Abst.) 

Ligamentopexy, systematized, in conser- 
vative gynecology (Loute), 174 
(Abst.) 

Lipiodol, passage of, into tubes and into 
peritoneal cavity (Bf*clbre), 078 
(Abst.) 

Liver injury in newborn after spontane- 
ous delivery (Gymnich), 3C1 
(Abst.) 

Lumbosacral spina bifida occulta, con- 
sideration of, with special ref- 
erence to uterine prolapse 
- (Laws), 120 

Lymphatics of mucosa of fimbriae of fal- 
lopian tube (Sampson), 911 


M 


Male hormone, female bitterling as a te.st 
for. use of (Kleiner, Weisman, 
and Mishkind). 458 
Malignancies of vulva (Hoffmann), 00 
Mammary gland, response of. to pro- 
longed stimulation with ovarl.an 
hormones (MacDon.ald), 541 
(Ab.st.) 

JIaternal morbidity (Boeder), 95 
mortality (Boeder), 95 

abortion and its relation to fetal and 
(Taussig), 711 

and morbidity in Bengal (Banerji), 
744 (Abst.) 

In Georgia during year 193.5 (CoB'in). 


TOT 

welfare and child care, Missouri plan 
for (Wilson). TOl 
department of, 099 

American Committee on. chairman's 
address (Adair), 099 


Maternal Welfare — Cont’d 

North Dakota Committee on (Moore), 


715 

Maternity services (MacLean), 892 (Abst.) 

Meconium ileus (Meltzer), 357 (Abst.) 

Medicine and psychology, analgesia in 
labor considered from stand- 
points of (Nielsen), 342 

Menopause symptoms, pituitary radiation 
for relief of (Geist and Mintz), 
043 


Menstrual cycle, relations to, reactions of 
human uterine muscle in vitro 
to pituitrin, adrenalin and 
acetylcholine and their (Miller, 
Cockrill, and Kurzrok), 154 
Menstruation, cyclic phenomena associ- 
ated with, early pregnancy and 
induced abortion in a healthy 
woman (Hartman and Squier), 


090 


effect of artificial pseudomenstruation 
and, on increased elimination of 
prolan A in absence of ovarian 
function (Zondek) , 90 
Mesentery, opening in, late pregnancy 
complicated by intestinal ob- 
struction due to an, in young 
prlmipara (Bischoff and Pinker- 
ton), 075 

Metrallergy and generallergy (Goodall 
and Power), 194 

Metaplasia, squamous, in cer\dcal glands 
of monkey following estrln ad- 
ministration (Hlsaw and Len- 
drum), 540 (Abst.) 

Monstrosities, inheritance of (Goldmaier), 
355 (Abst.) 

Morcellation, avascular for large fibroids, 
"retrograde” abdominal hys- 
terectomy with (Bubin), 137 
IMotility, uterine, of urine, effects upon. 

from dysmenorrheic' and normal 
Individuals (Phelps), 750 
Mucocele and myxoglobulosis of appendix 
and pseudomyxoma of perito- 
neum (Meyer and Bockstroh), 
142 (Abst.) 

Mucosa, IjTnphatics of, of fimbriae of fal- 
lopian tube (Sampson), 911 
Muscle, uterine, reactions of human, in 
vitro to pituitrin, adrenalin and 
acetylcholine and their relations 
to menstrual cycle (Miller, 
Cockrill, and Kurzrok), 354 
Myocardium in premature infant, calcifi- 
cation of (Diamond), 355 (Abst.) 


N 

Nasal obstruction in newborn (Moncrleff), 

300 (Abst.) 

National Congress of Obstetrics and Gyne- 
cologj', 351 (Editorial) 

Nausea and vomiting of pregnancy, use 
of parathyroid extract in con- 
trol of early (Sussman), 701 
Neonatal and Intranatal death (Smellie), 
3,58 (Abst.) 

intestinal obstruction due to Internal 
hernia beneath umbilical vein 
(Schutz and Ziegler). 092 
Nephrectomy and pregnancy (Cummings), 
520 

Nephrosis in pregnancy (Wegner). 51 
Nerve, presacral. resection of, in treat- 
ment of obstinate dysmenorrhea 
(Cotte), 1034 

Neurofibromatosis, pregnancy complicat- 
ing, with associated intratho- 
racic tumor (McNally), 501 
Newborn babies, excessively large (Pape), 
3i>4 (Ahst. ) 

cephalhematotna of (.S'jovall), 300 
(Abst.) 

cnclocarrliti.s in, acute valvular (Plant 
and Shamoff). .350 (Abst.) 
eye injuries in (Schenk). 301 (Abst ) 
hemorrhages in, suprarenal (Levlnsonl 

301 (Abst.) •' 
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Infant, J.'iS (Ab.MLs.) 

bilirubin behavior of Intravenously In- 
jected (L<ln and Eastman). JIT 
.Tapjinesc statistics on laryc (Kl- 
inura), .'{ill (Abst.) 
infections In (Cliase), .'!.T7 (Abst.) 
Intracranial Injuries of, prevention of 
(Nattra.ss), JaS (Abst.) 
nasal obstruction In (Moncrlcff), .'KiO 
(Abst.) 

New Yorlt Obstetrical Society, transac- 
tions of, 1)01, 

Nose, birth injuries of (Blrltc), SCO 
(Abst.) 


O 


Obstetric inanaKonient of iircmaturlty 
(Ingram, .Tr.), SO 

Obstetrical Society of Plilladelpbia, trans- 
actioiis of, IT.'l, 7120, 901 


Obstetrics, ablatio placentae treated by 
cesarean section, followed by 
liy.sterectonij' (Frank), .512 
abortions, incomplete, at San Francisco 
Hospital (Dunn), 119 
and gynecolopry, practical problems in, 
dep.artmcnt of, IGa. 8915 
Bandl rlnpr, abnormal (I’endieton), .'221 
cesarean section, ablatio placentae 
treated ijy, followed by hys- 
terectomy (Frank). .512 
cxtraporltoneal (Aldridpie), 7SS 
in private practice (Campbell), -1.51 
placenta accreta found at (Ma- 
thlcu), ‘IDS 

delivery, perineorrhaphy. secondar.v, 
at' subscciuont (Gaydcn and 
Plass), '184 

cclamp.sia. treatment of (Dicckmann), 
10.5 


forceps delivery, primiparous Internal 
genitalia .after (Nugent), (111 
technic in occipltopostorlor positions 
(Paine), 31S 

forgotten man in (Findley), .JOG 
labor, analgesia In. considered from 
standpoints of medicine and 
psychology (Nielson), .542 
birth Injuries in relation to (Hol- 
land), 1 

fetal death due to strangulation dur- 
ing (Pastore), SSI 

induction of, (Mathieu and Holman), 
2GS 


sudden death in, analgesia with bar- 
bituric .acid derivatives .and its 
relationship to (Montgomery), 
745 

occipitoposterlor positions, forceps tech- 
nic in (Paine), 313 

paraldehyde administration in, oral 
(Douglass and Peyton), 004 
placenta previa, cystographic diagnosis 
of (McDowell). 430 
marginal, anatomic description of 
(Morton), ,547 

treatment of (Mackenzie), 577 
x-ray in (Hall, Currin, and Lynch), 
025 


pregnancy, abdominal (Friedman), 083 
and labor, acute edema of cervix in 
(Seeley), 031 

and nephrectomy (Cummings). .520 
anemia with, siekle cell (Lewis), 007 
blood phosphatase in (Meranze, Me- 
ranze, and Rothman), 444 
chemical test for, applied to determi- 
nation of estrin in urine of nor- 
mal and toxemic patients in 
last trimester of pregnancy 
(Savage and Wylie). 771 
complicated by ceiadcal fibroid, im- 
pacted and Incarcerated (Ca- 
ruso), 698 1 


Ob.stetrlc.s, Pregnancy, Complicated — 
Confd 

by iiyperlen.slon and albuminuria, 
recent experience with a new 
cla.s.siflc.ation of (K e 1 1 o g g. 
Smitii, Teel, and Reid), 300 
complicating neurofibromato.si.H witli 
a.s.soclated intr.atlioraclc tumor 
(McNally). .501 

dlabetn.s complicating (White), .580 
from ob.stotric point of view (Titus), 
.580 

insipidus and (Soule), 878 
dlagno.sls of, earl.v, hl.stologlc method 
for (.Smitli ami Brunner), 401 
ectopic, endometrial tlieory of 
(Frankel and Schcnck), .593 
gungrenc following, p e r i p li e r a 1 
(O’Leary). (102 

lieaid-block and pneumoni.a compli- 
cating (Sigler), 1.57 
impetigo berpetifonnis occurring dur- 
ing (Carter and Pearse), 114 
late, epidemic parotltI.s in (Siddall), 
524 

left ovarian, and right tubal preg- 
nancy (Pudney), 101 
nnuse.'i and vomiting of. use of para- 
tiiyroid extract in control of 
earl.v (Sussman), 701 
neplirosis in (Wegner), ,51 
ovariaji (Hyiims). 107 
intrafollicular, lilstopathologlc study 
of (Warfield and Wright), 804 
I)yelitis in. rclationslilp between in- 
fected urine and etiology of 
(McLano and Traut), 828 
test, Aschlieim-Zondek, cv.aluation of 
practical use of (Mull and Un- 
derwood). 850 

Visselier-Bowman, modification of 
(Freeh, Jr.). 851 

triplet, twi)i paijyraceous fetuses in 
(Collins), .503 

tubal, bil.ater.al simultaneous (Le- 
vine). 079 

right, left ovarian pregnancy and 
(Pudney), 101 

vomiting of, suprarenal cortex ther- 
apy in (Freeman, Melick, and 
^icChI.sk.v), OIS 

Occlpitoposterior positions, forceps tech- 
nic in (Paine), 313 

Oil, wlieat germ, treatment with, early 
diagnosis of abruptio placentae 
.and its (Shute), 429 

Oophorectomy, bilatcr.al, conservation 
of uterus after, and question of 
uterine hormones (Diculafd), 
170 (Abst.) 

Operation, Alexander-Adams (Thomil), 
175 (Abst.) 

for chronic adnexal dise.ase, conser\'.a- 
tlve treatment of (Lindner), 177 
(Abst.) 

for complete hysterectomy, a combined 
(Gelst). 1081 

gynecologic, 174 (Absts.) 

peritonitis .and recovery — r u p t u r e d 
uterus (Barrett), 509 

Operative incidence (Roeder), 93 

Ophthalmia neonatorum, silver nitrate in 
prevention of (Lohrfeld), 302 
(Abst.) 

Ovarian cyst, giant (Strickland). 080 

dysfunction, x-ray study of cranium in 
women with (Fagloli), 544 
(Abst.) 

follicular hormone, syndrome accom- 
panying deficienc.v or absence 
of (Werner). ,53(5 (Abst.) 

function, absence of, effect of artificial 
pseudomenstruation and men- 
struation on increased elimina- 
tion of prolan A in (Zondek), 
90 

pregnancy (Hyams), 107: (Costa and 
Falsla), 006 (Abst.) 
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Ovarian, Pregniancy — Cont’cl 

intrafollicular, histopathologic study 
of (Warfield and Wright), 804 
left, and right tubal pregnancy (P.ud- 
ney), 101 

j-upture causing Intraperitoneal hemor- 
rhage (Israel), 30 

Ovary, arrhenoblastoma of (Ahumada 
and Calatroni), 538 (Abst.) 
autotransplant of, into anterior cham- 
ber of female rabbits' eyes 
(Chamorro). 379 (Abst.) 
cliorloma of primary (Preston and 
Gay), 051 

disturbances following removal of one 
(Runge), 170 (Abst.) 
fibroma of, with ascites and hydro- 
thorax (Meigs and Cass), 249 
granulosa cell tumor of, radium ther- 
apy in (Studdiford), 495 
tube and uterus, palpable changes in, 
technic nf timing human ovula- 
tion by (Dickinson), 1027 
tumor of, malignant, of mesenchymal 
origin (Bjorkenheim), 177 
(Abst.) 

Ovulation, timing human, technic of, by 
palpable changes in ovary, tube, 
and uterus (Dickinson), 1027 
Ovum, implantation of, complete tubal 
abortion from columnar (Hoff- 
man), 904 (Abst.) 


P 

Pacific Coast Society of Obstetrics and 
Gynecology, 728 (Item) 

Paraldehyde, oral, administration in ob- 
stetrics (Douglass and Peyton), 
004 

Parathyroid extract, use of, in control of 
early nausea and vomiting of 
pregnancy (Sussman), 701 

Parotitis, epidemic, in late pregnancy 
(Siddall), 425 

P-carbamino phenyl arsonlc acid in treat- 
ment of trichomonas vaginalis 
vaginitis (Drabkin), 840 

Pelvimeter, Internal and outlet, combined 
(Mellor), .505 

Pelvis, borderline (Jacobs), 778 
contracted, induction of premature 
labor in (Eastman), 718 (Edi- 
torial) 

enlargement of, by means of hormones 
in animal exiierlments (Tapfer 
and Haslhofer), 541 (Abst.) 

Perineorrhaphy, secondaiT. at subse- 
quent delivery (Gayden and 
Plass), 484 

Peripheral nerves in human female geni- 
talia (Ozaki), 84 (Abst.) 

Peritoneum, pseudomyxoma of (Antoine), 
050 (Abst.) 

Peritonitis, opeitition and recovery — rup- 
tured uterus (Barrett), 509 

Pc.ssary, stem, intrauterine, results with 
(Weir), 291 

Pharmacologic actions of newer barbi- 
turic .'•cid comi)ounds, on cer- 
tain (Gruber), 729 

Phlebitis, puerperal, treated by novocainc 
injection of lumbar sympa- 
thetlcs (Dlgonnet, Chenebault, 
and Rouchy). 502 (Abst.) 

Phosphatase, blood, in pregnancy (Mc- 
ranze, ^leranzc, and Rothman), 
444 

Photography of cor\'ix uteri (Creer and 
Kimble), 1G2 

I’ituitao' extracts, posterior, in pregnant 
women, vascular-renal effects of 
(Dieckmann and Idiclicl). 131 
gland, anterior lobe of, inhibitori' ef- 
fect of follicular hormone on 
(Zondek), 542 (Abst.) 
radiation for relief of niennpau.«o symp- 
toms (Geist and Mintz). 643 


Pltuitrin, reactions of human uterine 
muscle ' in vitro to, adrenalin 
and acetylcholine and their re- 
lations to menstrual cycle (Mil- 
ler, Cockrill, and Kurzrok), lo4 
Placenta, 721 (Absts.) 
accreta found at cesarean section (Ma- 
thieu), 498 

arterial system of (Cuilla), 722 (Abst.) 
delivery of, infiuence of pitocin on 
(Scheibel), 721 (Abst,) 
manual detachment of, and intrauterine 
palpation (Kraistensen), 721 
(Abst.) 

removal of (Peckham), 722 (Abst.) 
previa (Garofalo), 725 (Abst.) 

at Algerian maternity (Laffont and 
Fulconis), 725 (Abst.) 

and medical induction of labor (Brd- 
mond), 724 (Abst.) 

cj'stographic diagnosis of (McDowell), 
43G 

marginal, anatomic description of 
case of (Morton), 547 

statistical study of treatment of (Mac- 
kenzie), 577 

treatment of (Anddrodias and Ma- 
hon), 723; (Keller), 724; (Beeb), 
724 ; (Esse n-M oiler), 725 ; 
(Klein), 720; (Browne), 720 
(Absts.) 

x-ray in, diagnostic value of (Hall, 
Currin, and Lynch), 025 
spirochetes in, identification and signifi- 
cance of (Dorman and Sahyun), 


954 

Placental preparations, infiuence of, on 
egg-laying of hens (Larionov), 
113 (Abst.) 

variation (Calkins), 280 
Pneumonia and heart-block complicating 
pregnancy (Sigler), 1.57 
Pregnancy, abdominal (Friedman). 083 
origin and types of (Duseberg), 902 
(Abst.) 

primai-y (Tomasi), 900 (Abst.) 
and deliverj’- in hypophysectomlzed bitch 
(Karllk), 544 (Abst.) 
and labor, acute edema of cerv'lx in 
(Seeley), G31 

and nephrectomy (Cummings), .520 
anemia with, sickle cell (Lewis), 007 
angular (Kerr and Anderson), 905 
(Abst.) 

blood phosphatase in (Meranze, Me- 
ranze, and Rothman), 444 
chemical test for, applied to determina- 
tion of estrin in urine of nor- 
mal and toxemic patients in 
last trimester of pregnancy 
(Savage and Wylie), 771 
complicated by cenu’cal fibroid, im- 
pacted and incarcerated (Ca- 
ruso), 090 

by hypertension and albuminuria, re- 
cent experience with nowclassi- 
fi^catlon of (Kellogg, Smith, 
Teel, and Reid), 300 
complications of (Boeder), 92 
complicating neurofibromatosis with as- 
sociated intrathoracic tumor 
(McKally), 501 

diabetes complicating (White), .380 
from obstetric point of view (Titus), 
380 


iiiiu OlO 

diagnosis laboratorj- (1920), notes from 
(Crew), 989 

early, histologic method for (.8mith 
and Brunner), 404 

drop.":y in, epidemic (Sarkar), 841 
(Abst.) 

earl.v, cyclic phenomena associated witii 
menstruation, and Inducfnl abor- 
tion in healthy woman (Hart- 
man and .Squler), 090 

ectopic, endometrial theory of (Frankei 
and Schenck), 393 ^^ranaei 

familial (Fulconis), 902 (Abst.) 
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cstrln in, dolcrnilnatlon of, urine of 
nornnil nnd loxonilc patients in 
last trimester of, chemical test 
for prepnancy applied to (Sav- 
uKo and 'Wylie), 771 
cxtr.auterlne, Asclilieim-Zondek reaction 
in (Morillo), 00.'! (Ah.st.) 
followinK- injection of iodized oil for 
uterosalpingography (Polowe), 
00, •! (Ahst.) 

full-term (ICrlslman), 007; (Steel), 
007: (Taliaferro), 007 (Absts.) 
jjartially eliminated tlirough lnlc.stinal 
tnict (Fox), 00(5 (Ahst.) 
pupillary ddatation. umlalenil (Pi- 
raino, Amedeo, and Santo- 
mauro), 00.'! (Ahst.) 

following salpingostomy (Vlllard), 3S 
(Ab.st.) 

gangrene following, p c r 1 p b c r a 1 
(O’Le.'iry), <!02 

lieart-bloclc and pneumonia complicat- 
ing (Sigler). 107 

imiiotigo liorp(!tiformls occurring dur- 
ing (Carter and Poarso), 11-1 
in patient suffering Avitli scleroderma 
(Eno), r.M 

Intrauterine and extraulerlne, simulta- 
neous (Nandi), 00.7 (Abst.) 
late, complicated by intestinal obstruc- 
tion due to an opening in mes- 
entery in young primlpara 
(Bl.scbofC and Plnlccrlon), 075 
epidemic parotitis In (Siddall), 52-1 
nausea and vomiting of, use of iiara- 
tliyrold extract In control of 
o.ai'ly (Sussman). 701 
noplirosis in CWcgnci’), 51 
ovarian (Hyams), 107: (Costa and Fal- 
sia), OOfl (Ab.st.) 

intrafolllcular, blstopatbologlc study 
of (Warfield and Wright), 801 
left, and riglit tubal pregnancy (Pud- 
noy), 101 

prolan and estrin in .serum .and urine 
of diabetic and nondlabctio 
women d u ring (Smith an<l 
Smith). ."105 

jjyelitis in, relationship between in- 
fect'-d urine and etiology of 
(McEane and Traut), S2S 
te.st, Ascblieim-Zondek. 'nation of 
practical use of (Idull and Un- 
derwood), 850 

Gi'Uskin intradormal (Scliwartz), 528 
(Abst.) 

V i .s s c b e r-Bowman (Dodds) , 525 

(Abst.) 

modifications of (Freeh, Jr.), 851 
toxemia of, endocrine basis of (A^or- 
zimer, Fi.sbberg, Langrock, and 
Rapp.aport), 801 

triple, diagnosed by x-ray (Titus), 727 
(Correspondence) 

triplet, twin papyraceous fetuses in 
(Collins), .50.3 

tubal, bilateral simultaneous (Levine). 

(57!); (Paola and Ibanez), 5)01 
(Abst.) 

right, left ovarian pregnancy and 
(Pudney), 101 

urine, estrogenic factors in, biologic as- 
say of (Goldberger), 1093 
vitamin C deficiency during (Tocroek 
and Neufeld), 827 (Abst.) 
vomiting of. suprarenal cortex thcraoy 
in (Freeman, Jlelick, and Mc- 
Clusky), 018 

Pregnant women, circulation time studies 
in (Greenstein and Clahr), 414 

Premature labor, induction of, in con- 
tracted pelvis (Eastman), 718 
(Editorial) 

Prematuntv, obstetric management of 
(Ingram. Jr.), SO 

Progestin, administration of. relation of 
after-pains to uterine contrac- 
tions following (Lubin, Clarke, 
and Reynolds), 143 


Prolan A, elimination of. in ab.sence of 
ovarian function, effect of arti- 
ficial p.'5eudomen.“truation aiid 
menstruation on incrc.a.sed (Zon- 
rlok), fK) 

Prolan and e.strln in serum and urine of 
dlalietic and nondlabetlc women 
during pregnancy (.Smith and 
.Smitli), v3/;5 

I’rolap.se of utoru.s, treatment of, by Hal- 
ban's operation (Goulart de 
Andrade), 175 (Ab.st.) 

Uterine, wltli special reference to. con- 
sldei'atlon of lumbo.sacral .spina 
bifida occtilta (Law.s), 12C 

Prolapsus uteri, vaginal livsterectomy in 
(Campbell), 209 

Prophylaxis for gonorrliea in female, El- 
liott treatment .as (Williams), 
(591 

Pruritus vulvac, treatment of, wltli x-ray 
(AV o b k e r and Ban ft), 831 
(Abst.) 

P.seudomcnstruation, artificial, effect of, 
and menstruation on increased 
elimination of prolan A In .ab- 
sence of ov.ari.an function (Zon- 
dek), 9(5 

Psychology and medicine, nnalgc.“ia in 
labor considered from stand- 
points of (Nielsen), ■'!12 

Puerperal sciisis, control of. in hospital 
jX'.actico (D’Esopo), 479 

Pucrpcrlum. compllc.ation of (Boeder). 92 

Pupillary dilatation, unilateral, as diag- 
nostic sign in cxtrautcrine preg- 
nancy (Pir.aino. Amedeo, and 
Santomauro). 903 (Abst.) 

P.velitis in pregnancy, relationship be- 
tween infected urine and etiol- 
ogy of (AIcLane and Traut), 
828 

Q 

Quadruplets, .antenatal diagnosis of (AA^il- 
li.ams), 522 (Abst.) 

Quinine, nilministration of, death of fetus 
after (Yuki), 483 (Abst.) 


R 

Radiation, pituitary, for relief of meno- 
pause symptoms (Geist and 
Alintz), 0-13 

treatment of cancer of corpus and cer- 
vix uteri from Brooklyn Hos- 
pital, report on (Smith), ,590 
R.adium tlierapy in granulosa cell tumor 
of ovary (Studdiford), 495 
Rectus muscle in women, hematoma of 
(Lonner), 443 (Abst.) 

Resection of presacral nerve in treatment 
of obstinate dysmenorrhea 
(Cotte), 1034 

Ring, Bandl. abnormal (Pendleton). 324 
Robert Tilden Frank, an appreciation 
(Kosmak), 909 

Roentgen rays in uterine carcinomas, 
clinical observations on effect of 
800 K.A'^. (Schmitz), 74 
Rupture, accidental, .and successful liga- 
tion of umbilic.al artery before 
onset of labor (Page), 518 
of pregnant uterus, spontaneous 
(Seley), 857 

ovarian, causing intraperitoncal hem- 
orrhage (Israel), 30 


S 

Safe period, so-called, birth control, con- 
traception and (A'oung), 102 
(Abst.) 

Salpingostomy and tubal implantation. 

evaluation of, for treatment of 
sterility (Greenhill). 39 
pregnancy following (Villard), 38 
(Abst.) 



SUBJECT INDEX 


1111 


Sarcoma of vulva (Taussig). 101 1 
Schriade . type, congenital hydrops fetalis. 

(Peck and Cleminer, .Tr.), 4SS 
Scleroderma, patient suffering with, preg- 
nancy ill (Eno), 514 

Sepsis, puerperal, control of, in hospital 
practice (D’Esopo), 479 
Serum and urine, prolan and estrin in, 
of diabetic and nondiabetic 
women during pregnancy 
(Smith and Smith), 305 
.Sex hormones, reaction of fish to (Owen), 
312 (Abst.) 

reversal of, in chick embiyo by action 
of male and female sex hor- 
mones, .529 (Editorial) 

Sickle cell anemia with pregnancy 
(Lewis), 007 

Sigmoid, ureteral implantation into, value 
of, and into bladder in gj'iieco- 
logic injuries and diseases 
(Beer), 1041 

Silver picratc, treatment of trichomonas 
vaginalis vaginitis with, inci- 
dence, diagnosis and (Buxton 
and Shelansld), 842 

Society transactions, Brooklyn Gyneco- 
logical Society, 720 
Chicago Gynecological Society, 173 
New York Obstetrical Society, 901 
Obstetrical Society of Philadelphia, 
173, 720, 901 

Southeastci-n Surgical Congress, 304 
(Item) 

Spina biflda diagnosed during pregnancy 
(Yamabo and Y'un), 082 (Abst.) 
occulta, lumbosacral, consideration 
of. with special reference to 
uterine prolap.se (Laws), 120 
Spirochetes in placenta, identification and 
significance of (Dorman and 
Sahyun), 954 

Stem pes.sary, intrauterine, results with 
(Weir), 291 

Strangulation, fetal death due to, dur- 
ing labor (Pastore), SSI 
Sterilization, liydrosalpinx following, by 
cru.shing and ligation of uterine 
tube (Koller), 170 (Abst.) 
permanent, tuboutcrinc method of 
(Brandt), 175 (Ab.st.) 

Sterility, etiologic and clinical study of 
(Seguy), IS (Abst.) 

.salpingostomy and tubal implantation 
for treatment of, evaluation of 
(Greenhill), 39 

Stricture, ureteral, in lower abdominal 
pain in women, incidence of 
(Lintgen). 030 

Suprarenal cortex therapy in vomiting of 
pregnancy (Freeman. Melick, 
and McClu.sky), OIS 

Su.spension, ventral, of uterus (Sigw.art), 
475 (Ab.st.) 

Syringe, cervical suction (Uoger.s), .528 


T 


Tachycardia, fetal, persistent (Schutz 
and Ziegler). 092 

Toxemia of pregnanc.v, endocrine basis of 
(Vorzimer, Fishberg, Langrock, 
and Itappaport), SOI 

Tracheo-csophageal fistula. congenital 
atrc.sia of esophagus with (Ros- 
enthal), 0!0 

TransplaTitatlon, bilateral, of ureters of 
female (Coun.seller), 2.34 

Trnvima sustained at birth and encepba- 
liti.s in children, relationship 
between (Rosenthal), 3.59 
(Ab.-'t.) 

Trlchomona.s vaginal infestation (.'^alberg 
and Rninet), -511 (Abst.) 
vnglnali.s vaglniti.s (Buxton and She- 
lan.skS). SI2 

p-cnrbnmino phen.vl atronic acid in 
treatment of (Drahkin), 810 


Triple pregnancy diagnosed by x-ray 
(Titus), 727 (Correspondence) 
Triplet pregnancy, twin papyraceous 
fetuses in ((jollins), 503 
Tubal implantation tor t reatment o f ste- 

rilitv - — evaluation of salpingos- 

tomy and (Greenhill), 39 
pregnancy, bilateral simultaneous (Le- 
vine), C79 

in our clinic (Kiew) (Logtvinsky), 902 
(Abst.) 

right, left ovarian pregnancy and 
(Pudney), IGl 

Tube, fallopian, fimbriae, lymphatics of 

mucosa of (Sampson), 911 

ovary and uterus, palpable changes in, 
technic of timing human ovula- 
tion by (Dickinson), 1027 
Tuberculosis of bartholinian gland 
(Hersh), 521 

Tumor, Brenner’s (Gnassl), 51G 
granulosa cell, of ovarj’, radium ther- 
apy in (Studdiford), 495 
without uterine bleeding (McDon- 
ough), 057 

intrathoracic, pregnancy complicating 
neurofibromatosis with associ- 
ated (McNally), 501 
malignant, of ovary of mesenchj’-mal 
origin (Bjorkenheim), 177 
(Abst.) 

of pituitary induced with follicular hor- 
mone (Zondek), 543 (Abst.) 
Twin papyraceous fetuses in triplet preg- 
nancy (Collins), 503 


U 

Umbilical arteiy. ligation of, accidental 
rupture and successful, before 
onset of labor (Page). 51S 
cord, use of rubber band for tying 
(Carrington), COS 

velamentous insertion of (IWiite- 
house), 527 

vein, internal hernia beneath, neonatal 
intestinal obstruction due to 
(Schutz and Ziegler), C92 
Ureteral implantation, value of, into 
bl.adder and into sigmoid in 
gymecoiogic injuries and dis- 
eases (Beer), 1044 

.stricture in lower abdominal pain in 
women (Lintgen). G3G 
Ureters, transplantation of,- bil.atcral, of 
female (Counseller), 234 
Urethra, functional observations of, 11- 
lu.stratcd b y roentgenograms 
(Kennedy). 19 

Urinary tract, sequelae, postoperative in 
total hy.s^tercctomy (Eddy and 
Miller), So 

Urine and blood, gonadotropic substances 
in, demonstration of (Fhih- 
mann). 931 ' 

and serum, prolan and estrin in, of 
diabetic and nondiabetic women 
PreSHancy (.Smith and 
Smith), 305 

estrin in, determination of, chemical 
test for pregnancy applied to, 
of normal and toxemic patlont.s 
in last trimester of pregnanev 
(Savage and Wylie), 774 
incontinence of, in female (Ivennedy), 

infected, relation.ship between and 
etiology of pyelitis in 'preg- 
nancy (McLane ami Traut) S2S 
pregnancy, estrogenic factors in. 'bio- 

(Goldbergcr), 

uterine motility of. effects upon, from 
•l.y.smenon-lieic and normal in- 
ihviduals (I’lielp.s). 750 
I teri. m.vomatou.s. autoiransfusion with 
biooo from lai-ge (Wailingfonl). 
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Utorosalj)inKOK'nij)hy, Injection of iodized 
oil for, cxlrautorlno jn-cBiiancy 
followinf? (Polowe), t)0:} (Abst.) 
new, nonlrrltatlnp opaque medium for 
(Titus, Tafel, ^IcClellan, and 
Messer), J(M 

Uterotubal insulllation in macaeus rhesus 
(Morse and Kubln), J0S7 

Uterus, conservation of, after bilateral 
ooi)horectomy and question of 
uterine liormones (Dleulaf6), 
37(1 (Abst.) 

of rat, effect of loim-contlnucd larjje 
doses of follicle hormone upon 
(5JondeI«), 11711 

ovary and tube, palpable changes In, 
technic of timing human ovula- 
tion by (Dlckin.son), 3027 
pregnant, dilatation of, according to 
law of Sfamenl (Itosselll), SSll 
(Abst.) 

prolapse of, treatment of, by Halban’s 
operation (Goulart de Andrade), 
37.7 (Abst.) 

rupture of p r e g n a n t, spontaneous 
(Seley), S~i7 

ruptured : peritonitis, operation and re- 
covery (13arrett), .'iO!) 
ventral .suaiienslon of CSlgwart), 17.'i 
(Abst.) 

ventrosuspenslon of, with living sutures 
(Hodgkins), .’i.'ilt 

Uterine bleeding, granulosa cell tumor 
without (McDonough), C.‘i7 
treatment of, with snake venom 
(Goldborger and Pock), ‘ICO 
carcinomas, roentgen rays In, effect of 
SOO K.V. (Schmitz). 7-1 
contractions in placental period (Frey 
and Forster), 721 (Abst.) 
relation of after-j)ains to, following 
administration of progestin 
(Lubln, Clarke, and Reynolds), 
343 

distention, chronic, and Its relation to 
end of gestation (Reynolds), 908 
motility of urine, effects upon from 
dy.smenorrheic and normal indi- 
viduals (Phelps), 750 
mucosa, changes in, following exces- 
sive doses of follicular hormone 
(Damm), 540 (Abst.) 
muscle, reactions of human. In vitro 
to pltultrln, adrenalin, and 
acetylcholine and their relations 
to menstiaial cycle (M 1 1 1 e r, 
Cockrill, and Kurzrok), 154 
papillary cystadenoma of wolfllan body 
origin (Weitzman, Sheer, and 
Polayes), 875 

prolapse, special reference to, consid- 
eration of lumbosacral spina bi- 
fida occulta with (Daws), 120 


V 

"Vaccinotherapy and avoidance of drain- 
age (Hrlstu), 178 (Abst.) 
Vagina, atresia, pregnancy at term com- 
plicated by complete (Ch’en), 
808 (Abst.) 


Vagina — Cont'd 

congenItJil absence of (Kaiiter), 177 
(Abst.) 

Vaginal dl.scharges (Solomons and Dock- 
(!ray), ~SG (Abst.) 

hysterectomy In prolap.sus uteri (Camp- 
bell). 209 

secretion, acid. Induction of. In Imma- 
ture macaqiie by Injection of 
e.strin (Vincent and IjOwIh), ,5.'!9 
(Abst.) 

A''agliiltls, gonorrheal, tre.'itment of, with 
gonococcus filtrate (W h 1 t e- 
hou.se), .523 

trichomonas vaginalis (Buxton and 
Shelan.skl), 842 

p-carbamlno phenyl ar.sonlc aciil In 
treatment of (Drabkin). 810 
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OVARIAN PREGNANCY- 

Mortimer N. Hyams, M.D., P,A.C.S., New York, N. Y. 

(From the Department of Gynecology, New Yorh Post-Graduate Medieal School and 

Hospital, Columbia University) 

B ecause of its comparative rarity, ovarian pregnancy is of great 
interest. The possibility of its occurrence was not recognized until 
the seventeenth century, and although cases reported subsequently were 
apparently authentic, this eventuality was questioned for a long time. 
Even today, there is considerable controversy and no two authors agree 
as to what constitutes a true primary ovarian pregnancy. 

The' ease herewith reported is the first seen by me. A search of the 
records at the New York Post-Gradnate Hospital reveals but three 
additional cases, one reported by Jacobson in 1908 and two unpublished 
cases. The first was under the care of West in 1924, and the second 
operated upon by Russell in 1922, and mentioned in this report with 
his permission. Of 187 patients operated upon for ectopic gestation 
from 1920 to 1935, but two proved to be ovarian pregnancies. Whether 
these two were true primaiy ovarian gestations camiot be determined 
at the present time, as the laboratory reports filed with the histories, 
based on present-day standards, are inadequate, and the specimens are 
not suitable for further study. 

In 1917, Mayer and Wynne stated that, from the evidence contained 
in the literature, it is clear that further case reports of ovarian preg- 
nancj^ are not needed for the purpose of establisliing the occurrence of 
this condition, but such reports, nevertheless, may help in the determina- 
tion of the relative frequency of this noA^el and sinister condition and 
also throw fui’ther light upon its genesis and the finer relations of the 
implantations. 

Ovarian pregnancy has been described as primary or intrafoUicular 
when the sperm cell enters through the aperture produced by the burst- 
ing of a follicle and impregnates the ovum which has not escaped, the 
opening closing and gestation proceeding in the scaled sac; secondary 
or superficial, when fertilization of the ownn takes place after its libera- 
tion from the graafian follicle with subsequent development upon the 
surface of the ovary. 

For the determination of the primary type, the criteria of Spiegel- 
berg, promulgated by him in 1878, were accepted as adequate up to tlie 
present century. 

"Head before the Section of Obstetrics and Gynecology, New York Academy of 
Medicine, March 24, 1936. 
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JJo ilciniindcd tliiit (1) tin: lube on the niToc.tcd niiie be intact and liave no organic 
connection with the gestation sac; (li) flic fetal sac numt occni»y flic position of the 
ovary; it niiisl ho eotineefed with liie uterus I>y tlie ovarian ligament; (4) 
definite ovarisin lissvic must b(! found in flic sac wall. Jn more recent years, Williams 
supplemented tliese by claiming that ovarian tissue must be present in several por- 
tions of the sac wall. Isorris added tlint the tube on tin; afTcctcd s:idc must not only 
be intact, but microscopically free from any evidence of gestation. Afnpes and 
others difl'ered from their confreres in that they accepted the.se concept.s with reserva- 
tions. Tliese exacting retiuiremenls had for their object the definite distinction be- 
tween the true and the doubtful. However, in the final analv.sis, each individual 
case mu.st be viewed not only on the basi.s of the history and operative findings, 
but .also of a careful gross and histopathologic study of serial sections taken from 
various jiarts of the sjiecimen. 

Bec.'itiso of the foregoing, 1 feel ju.slified in rejtorting a ea.se of true 
ovaritin pregnaney. 

Cfise liiporl . — Oil Sept, (i, lit.'t.j, .Mrs. 11. .S., aged twenty-two ycar.«, i»rc.sontcd 
herself e.omjdaiaiug of amoiiorrhoa ami pain in the miilportion of the abdomen. On 
.September ‘J, .die had sudden di7.zine..;.s, fainting, muisea and vomiting with severe 
pains in the mid-abdomen above llio umbilieu.s. Her pliy.sician, who had treated her 
for two years for gastric distress, attributed the immediate symptoms to a gastric 
upset. The menstrual history was negative, her last period occurring on July ”S, 
She had been married one year, liud never been pregnant, used postcoital 
douelic.s as a contracejitivo measure. On physical examination, .she showed marked 
pallor; the abdomen was distended and there was tendernes.s in both lower quadrants. 
No masses were {lalpablo. 'J’ho cervix was slightly softened at the tip, deep in the 
ctilde.sac, but not fender on manipulation. Jt .‘-•Jiowcd no discoloration. The uterus 
was slightly enlarged, somewhat .softeneil, not glolmlar. It was in anterior position, 
freely movable and not fender. The adnexa could not be palpated. A blood count 
showecl 12,450,009 n-d blood cells; 7,400 wliitc blood cells and normal differential 
count; hemoglobin 57 per cent. The jiutient’s apjioarance suggested bleeding, but 
she presented no positive evidence of it. As ectopic gestation was suspected, she 
was advised to enter the hospital. The Friedman modification of the Ascliheim- 
Zondek test was strongly positive. The urine showed no evidence of blood; the 
stool. Benzidine 4-plus for occult blood, Guaiac test negative. On Sept. 10, 1935, a 
transfusion of 500 c.c. of wliole blood was given which was followed by 3,530,000 
red blood cells and hemoglobin 72 per cent. As licr" symptoms had subsided and 
repeated examinations revealed no evidence of masses in tlie jiclvis, and her general 
condition imiirovcd, she was discharged from tlie hosiiital on .Sept. 17, 1935, .and 
instructed to kcci) under observation. She did not return until .Sept. 20, 1935, for 
examination. On September 2*4, she noticed severe jiain on defecation and tins 
bad become iirogrcssivoly worse and more constant. On examination, a very hard 
mass was found in the culdesac, the origin of which could not be determined. A 
diagnosis of ruptured ectopic gestation was made and the patient was readmitted 
to the hospital. On September 27, under gas-oxygen-other anesthesia, the abdomen 
was opened tlirougli a suprapubic midline incision, starting from the sj’inphysis to 
13/> inches below the umbilicus. On opening the peritoneum, no free blood was found. 
A large mass, the size of an elongated orange, filled the culdesac of Douglas. The 
uterus was anterior to the mass, normal in contour, imsition, and color and sliowed 
no congestion; both fallopian tubes were in normal position and freely movable. 
The mass was identified as the right ovarj-, bluish red in color, hemorrhagic in f.vpe, 
and attached to the uteroovarian ligament, which was somewhat elongated (Fig. !)■ 




J.M) AMicinrAx .loinjNAr, of onsTKTincs and oyxFX’Oi.ooA' 

'J’lio in:i8H was (excised and a jirophylactic appcndcafoniy performed. On .September 
.'50,, llireo diiys after ojieration, a dccidtml cjist was pas-ned tlirougli the vagina. 
.Slie made an aiun-eatful reeovory, leaving the bonpital at tlie end of eleven days. 



Flpr. 3 . — A (uk5 li. Microscopic Section ]. IiIkIi newer w.’iKnific.ation. Sliows hemor- 
rliaRlc cy.st to be partly embedded in ovarian .substance (rJRl't). In the clot one is 
able to rceosnlzo typical fetal villi. 



jeip. 4 — Section 2. High power magnification of the thickened 
ovarian cortex ; shows many layers of large pale lutein eells about a g.,]e 

tralized central blood clot (left) ; edematous ovarian cortex internal to the caps 
of the corpus luteum with numerous large blood vessels. 


The oviduct on the affected side at the time of operation was normal in color 
and appearance. There was no evidence of congestion or adhesions. The iimbriatec 
end was pinkish in color and it was evident that no pre-existing blood clot had been 
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was a lionion-hagic cyst, nltainiiip a diainetar of 08 nun. In Uic center of tliis, tlierc 
was a cavity 10 nun. in (liatnctcr with some white opaque material in it tmd also por- 
tions of translucent meml)rane. One could not recognize an emhryo with certainty, 
hut iipijurently there was a portion of embryo ])resent (I'ig. 2). 

M.icroscopii '. — Seelions ns munericnlly iinlicated on the gross .specimen (Fig. 2) 
were removed from five different areas. 



JOj;. 7 . — Section f), low power inannlOcatlon. directly opposite Section 2. Fip- h 
Includincr the capsule. .Shows the parti.-illy orpanlzed hematoma (loft). Throughout 
the hematoma there are numerous fet.al villi, some of which show a basal attachmcni 
to chorionic .sac (riBlit). 



Fiir. 8. — Decidual “cast.” expelled from vagina three day.s sec- 

Area showing complete replacement of endometrial stroma by decidual ceils a - 
tions of glands lined by columnar epithelium whicli also appears on , ‘niuies 

the endometrium. There is moderate inllltration by polymorphonuclear neu 
and to a lesser degree by lympb.ocytes. 


Section. 1, high power magnification, showed hemorrhagic cyst to be 
bedded in ovarian substance. In the clot, one was able to recognize fetal %illi ( ’8 

3, a and b). . , •„„ nnrtcs. 

Section 2, high power magnification of thickened portion of the ovain 

consisted entirely of many layers of large pale lutein cells about a centra 0 
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present. In the absence of any gross pathology, the tube was not removed. Con- 
sidering the age of the patient, lier social status and the possibility of future impreg- 
nation, it was felt that the removal of such a tube just for serial microscopic 
examination, to determine the existence of a possible pre-existing tuboovarian preg- 
nancy, as advocated by Norris, would have been unfair to the patient. 



Pig. 5 . — Section 3, low power magnification, from opposite side of the hematoma 
including- the capsule. Resembles Section 1. Tlie capsule (left) is ovarian cortex; 
abundant blood channels and blood vessels suggest the trophoblastic area seen in 
tlie uterus in uterine pregnancy. Just internal to this layer the hematoma (right) 
contains fetal villi with central myxomatous areas and a covering of syncytial cells. 



Pig. G. — Section 4, high power magnification, from margin of hematoma directly 
opposite Section 3, Pig. 5. Viable portions -a-hich arc composed almost entirely of 
large decidual cells. 


PATHOLOGIC REPORT 

Gross . — Specimen appeared to be an ovary with a large amount of clotted blood 
adlierent to it. The specimen measured over all 50 by 50 by 45 mm. Apparently 
tliere was a portion of ovary or possibly entire ovarj’ at one side. On section one 
recognized a corpus luteum 17 mm. in diameter. At one side of the specimen there 
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Bayauu OAiri’Kii, M.])., axd PicriAiii) L. Pkakhk, :\r.D,, Durham, N. C. 

(From the Drjmrtmntl of Ohrlrtriox nnil (h/owolofnj, Duh- Uniirrsify /School of 

Mtdioiiu'j 


A S STATED hy Jlighinnu,^'' ‘Uheve ni'o no filcin diseases peculiar to 
>. profxnaney exec'])!. wriain liy])erj)i‘^m[cnla1ions, known as chloas- 
mata/' Any skin disease whieli oeetirs in pregnancy and ■which endan- 
gers the life of the jialient or of the child, either directly or indirectly, 
should he of interest to the ohsletrician. 

In a series of 735 deliveries at Duke Hospital there wei’c two patients 
with dermatitis herpetiformis, or im])ctigo her])ctiformis, whose preg- 
nancies, deliveries, aiid i)oslparluni courses were markedly influenced hy 
the disease. According to Irving, no patients with dermatitis herpeti- 
formis, or impetigo ]u'ri)etiformis, have been admitted to the Boston 
Lying-In Hospital during the jmst twenty years. Two case reports by 
Gellhorn and one hy Howard have recently appeared in American 
literature. 


Our tir.st'. piitiont. wjis a twonty-fivo-year-old white, pinj'lc priiiiipara at term, who 
was referred to the hospital in labor on Dec. 15, inih'l, with a diagnosis of generally 
contracted pelvis. Uterino contractions had started three days prior to admission, 
were intermittent for two day.s, and were hard and regular for the twenty-four 
hours prior to admission. During the last trimester of her pregnancy she had noted 
a polymorphous rash which had appeared on her thighs, vulva, and trunk. The 
lesions were first erythematous macules which became vesicular, with turbid contents, 
and ruptured. The patient experienced considerable itching. A dermatologist made 
the diagnosis of dermatitis herpetifonnis. 

On. admission her temperature was .37.(>° C., pulse 100, respirations 24, and blood 
pressure 152/S4. She was a •well-developed and nourished young white female. There 
rvas no peripheral edema. The .skin of the abdomen, vulva, and thighs was covered 
with crusted polymorphous lesions. The most prominent lesions were red macules 
varying in size from a few millimeters to a centimeter in diameter. The mucous 
membranes were not involved. The heart and lungs were normal. The fundus rosC 
30.0 cm. above the symphy.sis; the fetus was in L.O.A. position. There was no 
engagement of the head. The fetal heart rate was 132 per minute. Eectal examina 
tion showed the cervix to be ctraced and three fingers dilated and the vertex no 
engaged. The membranes had ruptured. Pelvic measurements were: 

21.0; intercristal 25.0; bitrochantcric 30.0; bituberous 9.0; posterior sagitt. • ! 
diagonal conjugate 10.0; and external conjugate 16.0. 

Her Wassermann reaction was negative. A catheterized specimen of urine was 
negative. The hemoglobin -was 90 per cent (Sahli), red cell count ■(vas 5 , 000 , / 

and white cell count -was 30,000. A ditfcrential count showed 87 per cent po}^ 
morphonuclears, 10 per cent lymphocytes and .3 per cent monocytes. There was no 

cosinophilia. 
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clot which was largely organized. Internal to the capsule of the corpus luteum there 
was edematous ovarian cortex with numerous large blood vessels and portion of the 
wall of the tissue surrounding the central blood clot (Mg. 4). 

Section 3, low power magnification, from opposite side of the hematoma includ- 
ing .the capsule. Eesembled Section 1. The capsule was ovarian cortex with marked 
increase of fibrous tissue and blood vessels. Abundant blood channels and blood 
vessels suggested the trophoblastic area seen in the uterus in uterine pregnancy. 
Just internal to this layer, the hematoma contained fetal villi with central myxom- 
atous areas and a covering of syncytial cells (Mg. 5). 

Section 4, high power magnification, from margin of hematoma directlj- opposite 
Section 3, Fig. 5. Viable portions which were composed almost entirely of large 
decidual cells (Fig. 6). 

Section 5, low power magnification, directly opposite Section 2, Fig. 4, including 
the capsule. Showed the partially organized hematoma. Throughout the hematoma 
there were numerous fetal villi, some of which showed a basal attachment to chorionic 
sac (Fig. 7). 

Decidual "casts,” expelled from the vagina three days following operation. 
Decidual tissue showing purulent inflammation. Areas showed complete replacement 
of endometrial stroma by decidual cells and sections of glands lined by columnar 
epithelium which also appeared on the surface of the endometrium. There was 
moderate infiltration by polymorphonuclear neutrophiles and to a lesser degree 
by Ijunphocytes (Fig. S). 

Diagnosis . — Ovarian pregnancy. 

In tlie present case a diagnosis other than ectopic pregnancy was not 
tenable from the clinical findings. Of particular interest is the short 
duration of pregnancy, and the fact that fourteen days before operation 
no adnexal enlargement could be detected. 

78 East 79Tn Street 


Larionov, V. F.: Influence of Placental Preparations on the Egg-Laying of Hens, 

Vopr. Endocrinol., Mo.skow, p. 824, 1 930. 

The author ran several series of experiments on feeding hens with human and 
animal placenta in the biologic laboratory of the Scientific Eesearch Institute of 
poultry breeding. In nine different series of experiments 1,000 hens were used. 
Results show a definite increase of egg-laying ability. Twenty control hens from 
January to July 15 laid 848 eggs. The twenty experimental hens in the same period 
of time before experiment was started, laid 896 eggs. The experiment began July 16 
and continued until September. Tlie control hens laid 246 and the experimental hens, 
for the same period, 348 eggs. Other series showed similar increases under placental 
feeding. Size and incubation qualities of the eggs of the experimental hens were not 
altered. To exclude the conclusion that increased egg-laying depends on increased 
protein intake, control hens were fed the same amount of different proteins, as 
meat or dried blood in powdered form, but no beneficial effect could be noticed. The 
author thinks that stimulated ovarian activity is due only to the hormones con- 
tained in the placenta, and that continued experiments might show that fre.sh 
placenta contains vitamin E. 


Alexander Gabrteeianz. 
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Hliitoil Ih'if. Hiiico llio oiiHt'L of (li<* rush lior liuir liiul Ix'Pii ‘^flroppiiip out.” Tlicro 
wiiK a firm iwxlnlo nhoiif a coutiinolor in clinmofor ajtparonlly affaclied to flic .‘■kull pos- 
(orior to (!»> maxioid rcfjion. won: si<arsoIy .*-(;attf!rcd cniKlod lesions 0.5 to 

].0 cm. in (liainet(>r on her .sctilp. On eillior .side of her no.so and in the n.a.solabial 
folds were small wliite sear.s, 2.0 to 5,0 mm. in diameter. Tlie ehe.st and hotli 
shims were tliichly covered with vesicles, Imllae, and crusts. The hack, buttocks, 
tliighs, lower abdomen, vulva ami arms were covered with brown and red inaculc.s, 
and a few ve.siele.s arranned in somewhat .‘•yrnmetrical patches with .scalloped, cir- 
cinatc borders. 'J’he jiosterior tiuricular, ('ervicnl, axilhiry and inpuinal nodes were 
all enlarged and p!ilj)!ible. I’he thyroitl was juit onlarfied. d'he eyes, ear.«, nose, 
throat, teeth, and tonppie were normal. There were no le.sions on any of the mucous 
luembrtines. Liver and sjileen Avere not palpable. The fundus e.vfonded .ll.O cm. 
above the symphy.sis. The L'lus w;is in Jf.O.I*. jiosifion, and the fetal he.urt was 
regular. The j)elvis was quite adequate. There was a lesion that simulated an in- 
ei])ient paronychia on the middle linger of tlu* right hand. There was marked i>itting 
edema of both ankles, and the .«;kin belwetm the toes w;i.s moist and macerated. 
Keurologie e.v.'imiimtion w:is negative. 'I'here were no disturbances of seimafion .and 
no signs of latent, tetany. 

The \Vassermann reaction was negative. The hei7ioglobin was l>9 percent (Sahli), 
the red count was .'’.,()(I0,000, and the white count was 10,000. There were no bro- 
mides in the blood serum. Blood sugar was 70 mg. ])er cent and nonprotcin nitro- 
gen 22 mg. per cent. A catheter specimen of urine was negative. 

Tlie ])!itient was seen by .a dermatologist who m:\dc the diagnosis of dormatiti.' 
herpetiformis. TIic ])aticnt wtis kept in bed with a lighted cradle over her legs, 
and calomine lotion was lihenilly !ij)plied. There was little cliangc in her condition 
and she required codoiuo. One per cent mentliol in cold crctim was applied with no 
relief. On July 12 the patient spoilt. aneon.sly went into hihor. After nine hours 
and ten minutes, the cervix was fully dilated, and the head was 2 cm. below the 
.spines. The fetal heart failed completely and forcojis were applied. A right mo.sio- 
Intcr.al cpisiotomy was done, and ii male infant, weight .‘>.1.10 gm. and length 50 cm., 
was delivered. The child .showed mnrked livid asjdiji-xia. By means of tubs .and 
carbon dioxide and oxygen inlialations the infant was resuscitated. Ten cubic 
centimoter.s of maternal blood were injected into his right buttock. At no time 
up to the present lias the infant liad any skin lesions. He has gained and been 
vigorous and normal in every way. 


About twenty-four hours following delivery llic .«kin le.sions became much worse 
and an evening ri.so of temperature to .IS” C. was noted. Fre.rii lesions appeared 
around her mouth, below her nostrils, and on lier eyelids. The lesions on her trunk, 
thighs, and vulva coalesced and became very active. Great quantities of serum ex- 
uded from the broken vesicles and bullae that appeared in almost hourly crops. 
Macules that itched intensely first apponred and were rapidly replaced by blebs 
and vesicles. The itching was so intolerable that the patient would scratch herself 
in her sleep. The lesion of the nail bed on the right hand developed into a 
lesion which persisted throughout iter .stay and cammed the nail to bo distorted. Her 
wliite count rose to 10,000. Her urine was negative. Blood calcium was S.O mg- 
per cent, but there were no signs of latent tetany. Plasma proteins were 4.9 gm. 
(albumin 2.7, globulin 2.2) per cent. 

Because of the similarity between the iiatient’s condition and that of one su 
fering from a burn of a large area of the body surface, she was placed on sterile 
sheets under a lighted cradle, and 1 per cent aqueous gentian violet was appbe' 
periodically to her skin. All cultures of the lesions were negative. The gentian 
violet formed thick crusts which prevented the loss of much serum and relieved t le 
itching in some degree. >She was given three t.ran.sfu.sions of from .150 to 500 c.c. 
of citrated blood. Wherever she was venesected, or a needle inserted in the sail, 
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Because of the failure of the fetal head to engage after an adequate modified trial 
of labor, a cesarean section was performed under gas, oxygen and ether anesthesia 
on the day of entry. The incision was made through that part of the abdominal 
wall which contained few lesions and the more involved portions were blocked ofE 
with sterile gauze covered with collodion. A healthy female infant, weight 2,760 gm., 
length 48.0 cm., with no skin lesions, was delivered. The placenta and cord showed 
no abnormalities. 

> 

The patient’s postoperative course w'as febrile. Her pulse and temperature rose 
steadily until they reached 140 and 40.8° C., respectively, on the tliird postoperative 
day when she had two severe chills. Her abdomen was distended, tender, and silent. 
Her wdiite count on the fourth day was 12,000. She became irrational and very 
restless. A diagnosis of peritonitis was made. The patient was Ochsnerized and 
was given a transfusion of 450 c.c. of citrated blood. Under this treatment she im- 
proved and her temperature and pulse became lower. A blood culture taken on the 
third postoperath’e day was reported negative. Fluids by mouth were started and 
she was given multiple small transfusions of citrated blood. Her temperature began 
to show a marked daily elevation and signs of wound sepsis became evident without 
definite localization. On the twentieth postoperative day about 400 c.c. of foul 
pus were evacuated from the deeper structures of the abdominal incision. From 
then on her improvement was rapid and she was discharged on the thirtieth post- 
operative day. At the time of discharge the skin lesions were markedly improved. 
The skin showed numerous small areas of browmish pigmentation where healing had 
occurred. A few crusted poljTuorphous lesions were present over the abdomen, thighs, 
and TOlva. 

The abdominal incision had healed well with the exception of a granulating 
area at the site of drainage. The uterus was slightly subinvoluted, and there were 
tenderness and induration in the vaults. At no time during her course were there 
any mucous membrane involvement, diarrhea, or symptoms of latent tetany. No 
eosinopliilia was ever demonstrated and repeated specimens of urine were negative. 

The patient returned seven weeks after discharge from the hospital. The ab- 
dominal incision showed complete healing. The only evidence of skin involvement 
was the presence of a few brownish pigmented areas over the thighs and vulva. 
She had noted no fresh lesions of the sldn and was in general excellent condition. 
The child had sho^vn at no time any skin lesion and was also in excellent condition. 

Because of the interest stimulated by the first patient, a much more satisfactory 
study was made of the second. She was a twenty-seven-year-old white married 
female who entered the hospital on July 7, 1935. She was due July 18. She com- 
plained of an itching rash of ten days’ duration. It had first appeared as blisters on 
both sides of her nose and between her toes. Her chest, abdomen, tliighs, vulval 
region, and shins soon were involved. She had tried to relieve the itching by breaking 
the vesicles by scratching or with a needle. As the rash became more generalized, 
marked ankle edema appeared. She had no sjTuptoms of preeclamptic toxemia. Her 
habits were entirely unchanged and she denied the use of any drugs. She had no 
cramps, paresthesias, tetany or diarrhea. She had been treated prior to entry with 
some eifervescent saline purgative. 

The family history was irrelevant and there had been no nerve or sldn diseases 
in, her immediate family. She had had chickenpox, measles, and pertussis in 
childhood. She had never suffered from asthma, hay fever, urticaria, or other 
allergic manifestations, klenarche was at tliirteen years. Her catamenia were nor- 
mal and regular. She was supposed to have had a spontaneous abortion when a 
month pregnant in 1934. This abortion was not accompanied by any skin lesions. 

On admission her temperature was 37.0° C., pulse 100, and respirations 17. The 
blood pressure was 13G/7G. She was a well-developed and %vell-nouri.shed, young 
female in no ob\'ious discoraforf. Her hair w.-is dry, brittle, and .sparse, and .die 
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face and (Iicrc was po much local edema that jiho could hardy talk or swallow. Cul- 
tures showed many colonies of beta streptococcus and Hemolytic fitapliylococcus 
aureus. Tlie pafioni was in the .*iamc precarious situation as one with a carbuncle 
of tlic uj)per lip or orbit. A .spociiil nurse kofit continuous liot saline applications on 
the patienl. s ftico for four days. J'orluiialely, sinus tlirombosis did not occur and 
tlio infection subsidcii on lu-r fa<-e onl\’ to miRiafo and to apjiear under Iicr breasts, 
in her axillae and on her shins and feet. .Site was Riven a scries of six intramuscular 
injections of nons])ecitic forciRii protein every oilier day. No loi-al reactions appeared 
at tlio sites of injection. biv(;r exlmet in “.0 c.e. doses wjis also given intramuscu- 
larl}- every otlier day from August 28 to December l/i. 

d'^ollowing this period of acute inlt'c.lion llieru was a generalized regression of all 
infected lesions. Hot saline tijijilications were continued wherever the purulent con- 



Figr. 3. — A fresh crop of vesicles, and the scaling, chronically infected lesion on tlic 
face at the time autogenous vaccine therapy was started. 


dition of the lesions seemed to indicate them. Her trunk was soon free from active 
lesions, and only pigmented areas remained. On September IS she had shown marke 
improvement and her trunk was entirely covered with sound epidermis. Gentian 
violet applications wore discontinued. She was washed with green soap and kept 
on sterile sheets under lighted cradles. The patient no longer complained of t le 
intense itching, and, considering the severity of her sj'niptoms, her condition was 
remarkably good. The eosinophilia and albuminuria persisted. On only one occa 
sion was indican demonstrated in her urine. No eosinophiles were found in tie 
blebs or vesicles. 

On September 20, for the first time, typical lesions appeared on the mucous m 
branes of the hard palate. These disappeared in twenty-four hours. Throug on 
the rest of her stay she had transitory crops of vesicles on her oral mucosa a 
caused little discomfort. From September 21 to October 5 she was given eight su 
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a typical lesion appeared. Because of tlie supposed role of paratlijToid hj-pofunction, 
or dysfunction, in disorders of this sort she was given 20 c.c. of cod liver oil and 
3 gm. of calcium gluconate daily'. She also received other supportive treatment 
in the form of a high vitamin diet and iron and ammonium citrate. Her blood 
calcium continued low. On July 29 it was 7.9 mg. per cent, and the phosphorus 
was 4.5 mg. per cent. 

At no time were there any signs of puerperal infection. The uterus involuted 
rapidly and well. Her general condition was unchanged, and she was very uncom- 
fortable because of the itching. New crops of lesions appeared frequently on the 
sites of former lesions where the shin was slightly pigmented. Three intramuscular 
injections of from 15 to 20 c.c. of the serum of normally' pregnant women were 
given M'ithout any effect. Her pulse rarely' went belpw 100, and she had occasional 




Fig. 2. — A closer view of the right leg showing the polymorphous lesion, pigmenta- 
tion, and crusts. 

daily' rises of temperature to the level of 39.4° C. About a month postpartum her 
urine began to show a persistent trace of albumin with numerous red and white cells 
in the sediment. At the same time a persistent cosinojihilia, which at times was as 
high as 37 per cent, became manifest. No eosinophiles, however, were discovered in 
the blebs or bullae. 

During the week of August 14 to 21 she seemed to improve and the lesions showed 
a general tendency' to regress leaving the skin pigmented in brownish patches with 
irregular borders. She had a mild and persistent diarrhea which was not well con- 
trolled by' either paregoric or bismuth subnitrate. On August 23, edema appeared 
around her eyes and fresh bullae appeared around her lips and eyes. The next day' 
she had a chill and her temperature rose to 40.2° C. All the fresh skin lesions rap- 
idly' regressed after the chill. Frank pus appeared in all the involved areas of her 
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niillifinipero ininufos. After o:\di exjmsurn llio ropres.Hion of fresh lesions was re- 
iiuirlvdble. 'I’lie patient would he eneournjjed a»id then lesions would ajipear else- 
where in the course of the suhscnpn'nt twenty-four hours. 

On Xoveinher ,l-l .sin? e.oini)hiined of a .«ore throat anil of difliculty in talking. A 
laryngologist found ulcerations about 2 to :: nun. in diameter on the epiglottis .and 
loft, arytenoid, lie suggested the possibility of a spirochetal or strejitocoocal infec- 
tion, but it was felt that these were lesions similar to lho.se on the oral mucosa. 
Khortly after this there was an exacerbation ajid new lesions ajijieared on her hack 
involving the jiigmented .areas. Her temperature sliowed a marked daily ri.'ic, and 
she had a jiersistent tachycardia of 120 to !.'!(•. On Xovimdsw 2-} .die complained 
of .'I sore tongue and a typical lesion was discoviu'cd on it. 'J’wo days later the 
lesion.s on her tongue had di.«aiipeared without leaving a trace. Her rectum wa.s ex- 
amined by proctoscope for at lea.sl J.S e.ni. without difliculty, but no lesions were seen 
in rectal mucosa. Eosinophilia and albuminuria ])ersisted. 

From then on the improvement was gradual but steady. The lesion.s persi.stcd 
especially around her mouth, in the left orbit, on both forearms, jind on the dorsa 
of her feet. On .lanuary La ultraviolet treatnumf of lesions was started and was 
continued until February 'I’he :in’ected areas were exposed for two minufc.s at 



first and then for five minutes. Hy February -1 her face, trunk, and extremities were 
covered with sound skin pigmented a blotchy brown. The only areas which eiicaped 
pigmentation were the posterior surfaces of her thighs, buttock.s, knees, elbows, 
palms, and soles. There was one small moist lesion barely <a centimeter in diameter 
near her upper liji. She appeared in very good condition with little atrophy of her 
extremities after the long period of inactivity. Her temperature had been normal 
and her pulse SO for fully a month. Her urine had become .albumin free and the 
eosinophilia had dropired to S iier cent. Blood calcium was 10.2 mg. per cent, phos- 
phorus 5.7 mg. per cent, and plasma proteins 0.7 gm. per cent. (Albumin o.i gm- 
per cent, and globulin S.O gm. per cent.) A basal metabolic rate on discharge nas 
minus 13 per cent. Plates of her skull and chest revealed no abnormality of the 
sella turcica or evidence of persistent enlargement of the thjanus. Pour days he 
fore discharge she commenced to have her first normal menstru.al period since tie 
time of delivery. At intervals of about twenty-eight days the patient had ha a 
very slight bloody vaginal discharge for a few minutes the first two months a ter 
delivery. The other four months .she had an absolute amenorrhea. Heed ess 
to say the baby wms not allowed to nurse. The patient was discharged on the wo 
hundred and sixth postpartum day. She returned for examination in six wee^^s. 
She had been taking viosterol and a high vitamin diet. The browm areas of 
mentation were blanching and presented a very mottled appearance. She had la 
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cutaneous injections of 100 c.c. of Einger’s solution in the sound skin of the but- 
tocks. Each injection was followed by a generalized reaction, viz., chill and tem- 
perature elevation, but there was little local reaction. The fresh buUae and ves- 
icles had a tendency to regress slightlj’ after each reaction only in the uninfected 
areas. 

Around her mouth, on her shins and the dorsa of her feet the lesions persisted' 
apparentl}-- because they had become the sites of clironic infection. Hemolytic 
Staphylococcus aureus and beta streptococcus were again found on culture and stock 
vaccines were prepared. The condition seemed comparable to furunculosis. One- 
tenth of a cubic centimeter of each vaccine was injected intradermally. In twenty- 



Figr. 4. — The residual pigmentation of the face following healing four montlis post- 
partum. 


four hours the streptococcal vaccine had caused a wheal 2.5 cm. in diameter and 
the staphylococcal vaccine a wheal 1.5 cm. in diameter. About two days later tj’pical 
poljTnorphous lesions developed at the sites of injection. Subcutaneous injections of 
the stock vaccines were made at four- or five-day intervals in doses increasing by 
0.1 c.c. until 1 c.c. of each was given at a time. Tlie site of each injection became 
the site of a typical lesion which went through all stages and was followed by the 
typical pigmentation of the skin. 

On October 2.3, while still receiraig the increasing doses of vaccine, the patient's 
left arm was given an exposure of 10 milliampere minutes of unfiltered x-ray. This 
caused a dramatic regression of all fresh lesions in about four hours. Up to Janu- 
ary 27 she received 27 exposures to the various alTectcd areas of from 4 to 12 
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Witli the above (*.onvonieiil, generalization it is possible to scrutinize 
the pntionls I'opoi'fed. 'Plie first patient liad primarily involvement of 
the loAVcr abdomen, tbiglis, and vulva with a ])olymorpbous lesion, and, 
vliib! under observalion, no mucous membrane involvement. The sec- 
ond palient bad a generalized rasb of polymorphous chai-acter, intense 
itching, a])pearanc(^ of the I’ash in ero])s and was in excellent general 
condition despite tlie grave sy.stomic manifestations. She also had in- 
volvement. of mucous membi-ajies, laiynx. and nail bed. These .symptoms 
have been reported in cases diagnosed both pemphigus, and dermatitis 
or impetigo herpetifoi'inis, associated with pregnancy. The cultures of 
the lesions were at fir.st .sterile and the presence later of organisms was 
undoubtedly due to secondary infection. Eosino])hiIes have been re- 
ported in lesions of all three discase.s, but none demonstrated in- 
cither patient. Tlie second ])aticnt had diarrhea and Pi-iedmann® re- 
ported a case in whic.li the skin manifestations associated with succes- 
sive pregnancies were preceded by an attack of diarrhea. The patient 
akso had prolonged amenorrhea post])arlum in view of the fact that she 
was not allowed to lactate. "Wert her and Lcszczynski'’’’ reported amen- 
orrhea occurring with immphigu.s associated with successive pregnancies 
for as long as two years. The per.sistent eosinophil ia and the finding of 
red cells and al])umin in the urine have been consistently reported by 
others. Other manifestations mentioned, which were not prominent in 
our patients, wore loss of hair and involvement of the con.iunctivae. 

In neither patient were there any lesions on the. children and in the 
second none a])peared after in.iection of maternal blood intramii.seularly. 
Blumenthab'’ rci)orted lesions on an infant similar to those of the mother 
in a patient diagnosed impetigo herpetiformis. Tlie child was born a 
month prematurely and the lesions cleared spontaneously in fourteen 
days. The infant died later of intercurrent infection. The mother had 
received arsenic but none could be demonstrated in the infant’s urine or 
meconium. 'Werthe.r''’ reported the case of a woman with pemphigus 
chronicus who had recurrent dermatoses with each pregnancy and who 
gave birth to a child covered with lesions which simulated tlie mother s 
but. which disappeared in two weeks. This patient gave l)irth to a pei- 
fectly healthy infant, in her next pregnancy. He also observed a thirty- 
seven-year-old woman with four ]')revious normal pregnancies wlio de- 
veloped pemphigus with her fifth pregnancy and gave birth to an infant 
covered with blisters filled with eosinophiles that disappeared in four- 
teen days. The mother died of an intcrcurrent staphylococcal infection, 
but the infant apparently flourished. 

A mo.st interesting finding in the second patient is the rather low 
blood calcium on entry. Modern German literature is replete with cases 
of hypoparathyroid tetany associated with impetigo herpetiformis.® 
Unfortunately in most of the reports no figures are given for the blood 
calcium levels. Although our second patient had no signs of laten’ 
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another perfectly normal period. There was a 1 per cent eosinophilia and her urine 
was negative. Blood calcium was 9.7 mg. per cent and phosphorus was 3.5 mg. 
per cent. 

On May 19/ 1936, the patient again returned for routine postpartum checking. 
She was in excellent condition. The hemoglobin was 90 per cent (Sahli), the red 
blood cell count was 4,550,000 and the white blood cell count was 5,400. No eo- 
sinopliiles were found on examination of the smear and the differential count was 
normal. The catheterized urine specimen was negative. Her skin over the neck, 
trunk, abdomen, vulva, arms, and legs still showed marked broumish pigmentation, 
but the skin of the face showed no pigmentation. Her menstrual periods had been 
normal and she had had no gastrointestinal or neurologic sj'mptoms. The child was 
normal in all ways and had showed no skin rash. 

COMMENT 

Tlie foregoing patients imdoulitedly fall into the group of cases classed 
as dermatitis herpetiformis, impetigo herpetiformis or pemphigus vul- 
garis or chronicus associated with pregnancjb Hehra^ first described 
“herpes impetiginiformis” in 1872. The vesicular lesions appeared in 
the region of the thighs and genitalia and were accompanied by grave 
sj’-stemic manifestations. Four of the five cases reported by him termi- 
nated fatally. Duhring^ described dermatitis herpetiformis in 1884 and 
according to his original article, none of his cases occurred in pregnant 
women and none was fatal. The manifestations were protean, viz., mac- 
ules, papules, vesicles, and bullae appearing successively in crops. The 
course of the disease was long and its manifestations rebellious to treat- 
ment, According to Suttou,^“ in pemphigus the typical lesion is not 
polymorphous and the typical bullae appear on apparently sound skin. 
The mucous membranes are also more frequently involved. After read- 
ing a number of case reports and discussions, the distinctions between 
the three diseases appeared factitious to the authors. Some dermatol- 
ogists are of the opinion that dermatitis herpetiformis and pemphigus 
vulgaris are identical, that lesions of the mucous membranes can occur in 
both and that no sharp distinction can be made between them clinically 
since the etiology is a mystery.^® Others feel that the diseases may under- 
go transitions from one form to the other. Other observers feel that 
there are three entities : dermatitis herpetiformis, pemphigus and transi- 
tional forms. The criteria for distinguishing between dermatitis her- 
petiformis and impetigo herpetiformis seem to be the tendency of the 
lesions to localize in the region of the genitalia and the graver systemic 
manifestations present in the latter.^'^ IModern authors report cases in 
men, children, nonpregnant women, and women past the menopause.®’ 
All authors agree that these symptom complexes are likely to run a long 
course uninfluenced by therapeutic measures and that spontaneous re- 
missions arc veiy likely to occur. A patient with these diseases can 
never be considered cured.^® Thei*e may be long periods of freedom 
from symptoms but exacei’bations are notoriously likely to occur, espe- 
cially with successive pregnancies in those patients in whom tlie original 
appearance was noted during pregnancy. 
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Avithout any ireatmcnl. From Ihe point of Anew of an obstetrician, it is 
important 1o IcnoAv that lliese conditions arc considered suitable indica- 
tion for interrupt inf? prof^nancy and for avoiding pregnancy in the 
fiiturc, l)eeansc of the notorious tendency to more severe exacerba- 
tions/- ” The j)rognosis for the fetus, if tlie disease occurs early in 
pregJiancy, is poor. Jiit.ra uterine death, abortion and miscarriage are 
irequently reported/” 3n latAU- montlis i)rcmature labor commonly occurs. 

SedatiA'cs are necessary to control the itching. Anj’’ sort of local treat- 
ment that aA’oids secondary infection is indicated. Arsenic has been 
held in high favor at fir.st in the form of FoAA'lcr’s solution and later a.s 
sodium cacodylate, atoxyl or ar.spbenamine.-'’- The rationale of the 
use of arsenic has apparently been that it “improA-cs the complexion in 
snblctlial do.ses. ” Pota.s.sium iodide has been ti-ied and reported to cause 
exacerbations. Quinine, jda.smochin, geiananin and mercury Iiua'C been 
used. ]\Iaycr in ItllO suggested the infections of the serum of normal 
pregnant Avomen. Gellhorn” is about the only recent author to report 
favorable results. Horse serum and Finger’s solution liaA'c their adA’o- 
cates. Autogenous vaccines may be of some avail after the lesions haA'e 
become .secondarily infected. Our imp7'e.ssion is that A-accination may 
liaA'e been of some value in controlling the infection but had no influence 
on the appeai-ancc of fresli lesions in the second patient reported. Be- 
cause of the supposed hormonal origin of the symptom complex, all sorts 
of preparatiojis from thjn-oid extracts to preparat ions of the OA-aries, now 
knoAAUi to be inactiA-e, haA-e been i-ecommended. Jordan,^- for example, 
recommends alternate treatment Avitb arsenic and oA-arian extracts. The 
administration of calcium to those A\'ith knoAvn Ioav serum calcium AA'ould 
appear logical. Apparently the pi’olongcd administration of calcium 
and cod liver oil raised the serum calcium from 8.0 mg. per cent to 10.0 
mg. per cent but the eour.se of the disease Avas not affected or mitigated. 
Most authors recommend the use of x-rays and certainly a transitory 
regression of lesions in a certain stage of development Avas obtained m 
our second patient. It must be kept iii mind that AA-hen x-ray therapy 
Avas started a definite improA’ement had begun to occur in the second 
case reported and that the efficacy of that treatment cannot be accurately 
evaluated. Because of the possible role of the sjnnpathetic system, ir- 
radiation of the spine has been suggested. Most authors agree that ultra- 
Auolet light may be someAvhat helpful. In conclusion, to use the AAmrds of 
Duhring, it may be said that the symptom complex is very rebellious 
to treatment. 

SUMMARY AND CONCLUSIONS 

1. Tavo patients Avith dermatoses occurring during pregnancy are re- 
ported. Both occurred in primiparas near term and AAmre characterized 
by pobunorphous rash, itching, and the appearance of the rash in crops. 
In the first patient the lesions AAmre primarily in the region of the gem 
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tetany, 8.0 mg. was a low calcium level. Tetany is usually manifest at 
levels below 7.0 mg. per cent. Bolmstedt^^ lias reported a case of im- 
petigo herpetiformis associated witli pregnancy and overt tetany in a 
woman who had had a tliyroideetomy. Danisch^ has reported a fatal 
case of impetigo herpetiformis. Tiie patient had had a subtotal thyroid- 
ectomy and the remaining apparently undisturbed parathyroids showed 
complete degeneration. Leszczynski** has reported 4 cases of tetany and 
impetigo herpetiformis, three associated with pregnancy and one ivith 
prolonged amenorrhea. Schardorn® first suggested an hormonic causal 
factor, dysfunction of the parathyroids. Most cases of impetigo herpeti- 
formis are supposed to have occurred in the spring when most cases of 
tetany, or tetany associated with pregnancy, have been reported. Fried- 
mann® suggested the possibilit}’- of a toxin of pregnancy depressing the 
function of the parath^u’oids. BolmstedF^ felt that tlie pregnancj^ was 
incidental because of the usual exacerbation of sjnnptoms postpartum. 
Tlic prematurely delivered fetus in his ease had defective calcification of 
the bones. Daniseh’^ and Leszez.vnshF suggest the theory that impetigo 
herpetiformis is due to a dysfunction of the sympatlietic nervous system 
secondary to a disturbance in available ionized calcium. Cataract, 
changes in tlie hair and nails and night blindness all are knovm to occur 
with tetany and impetigo lierpetiformis. Klopstock^ in writing of 
pempliigus vulgaris associated with pregnancy attributes the blister 
formation to tlie changes in permeability brought about by the disturb- 
ance of the equilibrium of ions of the serum through some detrimental 
influence on the sympathetic nervous system. The blood calcium, ap- 
parently one determination, in tlie case reported was 9.4 mg. per cent; 
the blood Avas taken after delivery. Osteomalacia has been reported as 
occurring Avith impetigo herpetiformis.^ Persistent thjTiius and changes 
of the hypophysis have accompanied the disease. Because of the similar 
eiiibiyologic origin of the parathjwoids and thymus, it has been attractive 
to associate them in an explanation of the etiology. There Avas no evi- 
dence of enlargement of the thymus or pituitary in the case reported. 

Hebra^ considered the disease due to a fetal toxin. HoAA'ard^*’ sug- 
gested damage to the vasomotor nerves by toxins or ferments from the 
chorionic epithelium. The placentas are supposed to shoAV infarcts but 
in both of our patients no abnormalities AA^ere noted. Gellhorn® also as- 
sumed the cause to be some toxin connected A\dth the pregnant state. 
Schreiner'® attempted to explain the manifestations as due to seiisitiAoty 
to iodine, and Werther as of allergic origin. Since the etiology* of the 
symptom complex is so obscure, the means of treatment are very unsatis- 
factory. I\Io.st authors admit that treatment seems to infiiienee the course 
of the disease very little and that xireA’cntion of secondary infection and 
supportive treatment are all that can be accomplished. Cases liaA^e been 
reported that dropped treatment and soon became symptom-free. Fried- 
mann® admitted that healing Avould pi-obably have occurred in his ease 



A CONS'IDEEATION OE LUMIBOSACRATj SPINA BIFIDA 
OCCULTA WITH SPI5CIAL KEPBRENCB 
TO UTERINE lUiOLAPSE^' 

CivonoK I\r. Laws, P».S., jM.D., Pnii.ADKLPniA, Pa, 

(From the Gi/iieealni/),; Srn trr of the Prr.thj/lenan Hospital ) 

jC’OR several rears I liave been eonseious ol the fact that certain 
conditions eneoiiniered in Ihe praclicc of ^ynecologj' are sometimes 
associated with oeenlt spina bifida. Among Iheni are bladder d 3 *sfime- 
tion, nforiiie prolapse in nnlliparas, low back pain, anal sphineler 
weakness, and saddle anesthesia. An attempt to learn more about tlie 
role of the sjiinal deformity in bladder dysfunction and uterine pro- 
lapse has revealed widely difl’eront opinions about nearly every phase 
of spina bifida ocenlta but veiy few contributions dealing with genital 
prolapse. TJierefoi'e, a collective abstract of some of the literature to- 
gether with certain personal observations are presented, with the 
thought tliat they ai'O important enough to keep a pelvic surgeon more 
mindful of the posterior part of the pelvic girdle. 


r. nF.viKW OP litpuatuke 

UisioricaL — 'J'hc eurliosl rocordod ease is tlial of Athol, 1S57, entitled “Fatty 
Tumor from tlio Sacrum of a Child Coniipctod with the Spinal Atembranes.” Virchow 
was the tir.st to use the term “spina bifida oirtnilla,” when in 1875 he reported 
the case of Aliss Bell Carter of Blue Banlc, Konluehy, who appeared in niuseunis as 
“The Lady with a Horse '.s Manc“ and proved to liavo the hidden spine defect 
in the upiior dorsal vertebrae. Von Roi’klingliauscn, 3880, in a classical paper 
described the pathology and gave the iminc “inenibrana renniens posterior” to the 
connective tissue membrane that tilts out the patency between the rudimentarj 
neural arches. Alfred Fuchs, 1909, drew attention to tlie clinical entity that he 
found with an- oiien sacral eaual in all gradations down to a pathologic form of 
the sacral hiatus and coined the term “myelodysplasic ” for the symptom complex 
he described ; weakness of the sphincters, especially nocturnal enuresis persisting 
after puberty; syndaetylis musuall 3 ' involving the second and third toes; 
disturbance of sensation, chiefly temperature sensation in the feet and toes; anomalies 
of cutaneous and tendon reflexes in the abdomon and lower limbs; club feet, some- 
times with peroneal weakness; trophic and vasomotor disturbances in the toes. 

Fuchs is often quoted, sometimes incorrectly, and the term myelodysplasia was 
adopted by Spillor and others. Gould 's inodiea] dictionary gives occult spina bifida 
as the sjTionjTn of myelodysplasia. Since the term implies a cord defect that does 
not always exist, it may have retarded progress in surgical t.reatment of the lesion. 
Brickner, in 1918, found only 12 operations reported in the literature and added 
five of Ills own. H. 0. Alertz, of Indiana, 19.-J3, found in the literature 79 lanu- 
nectoniies for occult spina bifida performed because of nerve control disturbance o 
the lower urinary tract in which the reports warranted conclusions as to results. 


»Read before the Obstetrical Society of Philadelphia, May 7, 1936. 
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talia, and in tlie second, their distribution was generalized. In the first 
patient, cesarean section was done hecanse of failure of the head to engage 
after an adequate modified trial of labor. The postoperative course was 
complicated by peritonitis and wound sepsis. No special treatment was 
given for the skin lesions. 

The second patient ran a course of 206 days following delivery. The 
loss of serum proteins due to involvement of large skin areas necessitated 
treatment as a burn. Secondary infection greatly complicated the course. 
Grave systemic manifestations were present together with eosinophilia, 
albuminuria, hematuria, diarrhea, amenorrhea, mucous membrane, and 
nail bed involvement. The serum calcium was low before delivery but 
tetany was never demonstrated. Calcium, cod liver oil, liver extract, the 
serum of pregnant women. Ringer’s solution, nonspecific foreign protein, 
autogenous vaccine, x-rays, and ultraviolet light were all used in treat- 
ment. The disease probalfiy ran a course uninfiuenced by these measures 
and the most that can be said to have been accomplished was the pre- 
vention of loss of serum proteins and the control of secondary infection. 

2. Impetigo herpetiformis, dermatitis herpetiformis, and pemphigus 
chronicus, or -vnilgaris, are, judging from a review of a number of case 
reports, similar sjnnptom complexes. Similar manifestations are re- 
ported with all. Unfortunately, most case reports are deficient in studies 
of blood chemistry. The dermatoses recur with subsequent pregnancies. 
Amenorrhea is a frequent sequel. 

3. The etiologic factors are not clear. Parathyroid dysfunction may 
play some part. Striking cases of impetigo herpetiformis associated with 
tetany have been reported. 

4. Treatment probably influences the disease veiy little. Efforts 
should be directed toward maintaining the general condition of the pa- 
tient and toward the prevention and control of secondary infection. In 
pregnancy the disease is an indication for termination and the preven- 
tion of future pregnancies. If the disease manifests itself early in 
pregnancy the outlook for the fetus is not good. 
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Since the Bpinc prows faster limn llic candri equina, symptoms due to stretching 
of tlio roolK rmiy not appear until adolosconcc or adult life. I'lio myotibroliponm, 
also called a teratoma, nmy grow at any lime and cause pressure syraptom.s’. Trauma 
may aggravate latent symptoms. 

X-ray Diaffnasif,-. — The x-ray diagnosis of spina bifida occulta has been found ac- 
curate as a rule, ft lias been noted, however, that calcification of the inembrana 
rcuniens posterior has led to ffuilty interpretation. There is a healed form of occult 
spina bifida, not demonstrable by x-ray, in which extenuil sigois and nerve changes 
arc present. Operators have coimncnled ujion the discrcpjincy between the x-ray 
findings and the true pathologic condition in young children. The ditficulty of estab- 
lishing the diagnosis of a lumrologic Ic.-^ion in connection with the bony defect has 
led to the injection of lipiodol info the sj)inal canal. 'J’his procedure is not without 
its dangers and ha.s not become as popular in this country as it is in France. 

Clinical Siynfi and Symjdom };. — Of the local signs hyjfcrtrichosis is the mo.st strik- 
ing, but occurs in only -i |)er cent of cases. It is congenital but increases at puberty. 
Fovea sacralis, one or two .sacral dimples, persisting after tlie twelfth year, signifies 
a developmental sacral defect. Jt was found by Cramm- in -JO jjcr cent of 200 infant.s. 
iScars, striae, naevi are occasionally found. A snl)cntam‘cus lipoma or liemangioma 
may be present. The local signs arc usually ab.^eni and any of them can occur with- 
out occult .spina bifida (Winkler, W,). The .spinal cleft may be i)alpated if it is 
wide enough. Pressure over the cleft caused a desire to void in one of my patients. 

The bifid neural nrch weakens the spinal column by impairing ligamentous attach- 
ments and i)rcdispo.scs it to strain.s and sprains. Tlio weakness may be dormant un- 
til put to tost by severe stress or trauma. Ur. W. >S. FTcwcomct x-rayed a large num- 
ber of men in a military (raining camp who complained of disabling low back pain, 
and ho found an astonishing incidence of ccult spina bifida. Halstead made the same 
observation in another camp. 

Peripheral Symptoms . — The neurologic symptoms consist of motor, sensory, and 
trophic disturbances and may be absent or occui' singly or in groups. They may be 
indistinguishable from symplom.s produced by other lesions, and even if found co- 
existing with the spine defect there may he no cau.«al relationship. Saddle back an- 
c.stliesia may ho present involving the buttock, perineum, and posterior half of the 
vulva. Other deformities may be present cither as a result of the nerve lesion or in- 
dependently. The commonest deformity, clubfoot, is ascribed to progressive paralysis 
and most often is of the clawfoot typo (A. .Stcimller). It is estimated that spins 
bifida occulta is present in 00 per cent of persons with clubfoot. Flexion contrac 
ture of the knee and dislocation of the hip arc reported (G. Fieri and B. S. Smith). 

Visceral Symptoms. — (a) Anorectal signs include relaxed sphincter ani, some- 
times with incontinence, sometimes with prola])sc of the rectal mucosa; loss of anal 
reflex; loss of the normal retraction of the anal area when tlie levator ani muscles 
are paralyzed (Coughlin). 

(b) Urinary Signs and Symptoms: Enuresis is almost universally regarded a 
prominent symptom. The theory is that the dysfunction is primarilj' irritative. Con 
stant irritation ail'ccts the vesical center in the cord and so alters its action t la 
during sleep when there is no psychic control the bladder automatically empties. 

Peritz said that (38 per cent of adults with nocturnal enuresis have spina bifida 
oculta. On the other hand, West found it no more frequent in SI adult bed wet ers 
than in 100 controls. Without doubt, functional incontinence, not merely nocturna^ 
is the commonest urinary symptom. Next in frequency is partial retention ^ 
without overflow. Acute retention is rare. Dilatation of the ureters and rena pe 
without obstruction occurs in children probably as the result of defective inner 
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Over half ■were successful and the majority of the remainder Avere ameliorating. 
There was one death. Mertz recorded six operations. These operative results show 
that a congenital cord lesion is not present as frequentlj' as was formerly believed. 

Definition . — ^Posterior spina bifida occulta may be defined as a developmental 
deformity in which there is a cleft in the laminae of one or more vertebrae but no 
external sac. It is a rudimentary form of spina bifida (merorrhachisis). The 
laminae may be absent, or gape, or pass each other without fusing. In minor 
degrees of the defect the laminae meet except for a thin wedge of cartilage or 
there is a bifid spinous process. It occurs most frequently in the lumbosacral 
region where the vast majority of spine anomalies are located. Bony closure of the 
posterior vertebral arches begins in the lumbar region and proceeds upward and 
downward. Ossification begins at birth or earlier and the spinous processes of the 
lumbar and first sacral vertebras are ossified by the third year, while ossification 
of the fourth sacral is delayed until the seventh year. The appearance of .spina 
bifida occulta is a normal finding in young children and occurs in 91 per cent from 
one to two years of age (Hintze). 

Incidence . — Theodora Wheeler studied a thousand consecutive x-ray plates of the 
lumbar region in white adults over eighteen years of age at Johns Hopkins Hos- 
pital. She found incomplete closure of the last lumbar arch in 2.3 per cent, the 
incidence in males and females being about the same. She found incomplete closure 
of the first sacral arch in 13 per cent, but said, ‘ ‘ one must choose a rather arbitrary 
standard of what constitutes a defective fir.st sacral arch, since transitions from a 
fully formed one to an incomplete one are gradual.” She collected several large 
series from the literature and calculated the entire sacrum was open in 2.89 per 
cent. Willis studied 1,400 skeletons and noted a bifid neural arch in 1.2 per cent of 
the last lumbar vertebras. He regards bifid neural arch as a normal finding in the 
lower sacral segments and noted its great frequency in the first sacral. Sclimorl 
and Junghanns, in their x-ray study of 10,000 spines, are in accord with writers 
who place the incidence of the anomaly at from 15 to 20 per cent. Those who 
report an incidence of 35 per cent must include cases in which the sacral hiatus 
reaches a higher level than they consider normal. Eadlaner studied 500 sacra in 
various races and found that closure of the hiatus sacralis occurred, over the third 
arch and between the third and fourth iii 27.4 per cent, over the fourth arch and 
between the fourth and fifth in 45.6 per cent, and over the fifth arch in 14 per cent. 

This wide variation in opinions as to what x-ray findings are to be interpreted 
as occult spina bifida no doubt explains the contradictory viou's of those who think 
it is never important clinically and tho.«c who find it associated with symptoms in 
nearly every case. If we discard minor posterior fusion defects of the first sacral 
arch and all varieties of sacral hiatu.s, there will remain an incidence of at least 
4 per cent in adult women that must be considered definite cases of occult spina 
bifida. I believe that, in addition to these, anomalies of the lower sacral segments 
deserve further study, since the sacral plexus is composed of nerves emerging 
through the second, third, and fourth sacral foramina and can readily bo involved, 
not only at the lumbosacral junction but also low in the sacral canal. 

Paiholopy . — When the cord is primarih' involved the picture is akin to .syringo- 
myelia. At operation and autop.sy the u.sual findings have been: (I) Closure of the 
cleft by a tough membrane adherent to the overlying skin or nonencapsulated fat 
and connective tissue; (2) a myofibrolipoma extending through the cleft and into 
the bony canal disturbing and compressing the cord and its roots; (3) perforation 
of the membrane by a dense band attached to the subcutaneous tissues externally 
and compressing the cord structures internally. 
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liniiled to tlic sacral liintn.s, aiul they are not jncludcd, I have pre- 
viously ]-epoj-tcd a personal faihire to cure incontinence hy the Kellj 
operation in a nullipara whh occnll si)ina bifida. 


COMMEKT 


There is ample evidence in the literature to .shov' that occult spina 
bifida may cause motor and .sensory distui’banee in the sacral plexus. 

Symptom.s due to involvement of the sacral plexus should he the 
most common, since it is involved by fusion defects at the lower as 
well as the hiyhcj' levels of the lumbosacral region. 

The emphasis usuall.v placed upon nocturnal enuresis, a rare com- 
plaint in gynecologic praefiee, may properly be directed to other 
symptoms of bladder dysfunction in women. 

Weakness of the pelvic floor and relaxed sphincters are associated 
with occult spina bifida more often than is indicated by current gj'iic- 
eologic iiublieations. 

These symptoms may he latent or absent until adult life, and then 
be considered as entirely due to iipiuries of childbirth. 

The Amginal plastic surgeon should think of occult spina bifida in 
terras of innervation of the skin, muscles, and connective tissue.s of 
the pelvic floor, not merely ns it may bo related to virginal uterine 
prolapse. 
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DISCUSSION 

DB. SAMUEL B. HADDEN.— This subject is one that has been recently receiv- 
ing attention that will result in a more clear understanding of the problem of spin*"* 
bifida oculta. 

The common complaints of spina bifida oculta are mainly those of bladaer 
dysfunction, plus a sense of disturbance in the sacral distribution. Those symptoms 
are very much the same as those of cord tumor. In reality, spina bifida occult.-i js 
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tion of the pelvic ureter (Mertz). In severe cases a "Cord” bladder has been found. 
Sometimes there is anesthesia of the urethra (Findlay). 

(c) Uterine Prolapse: It. has been stated that uterine prolapse in nulliparas, in 
the majority if not all cases, is due to the existence of an unrecognized occult spina 
bifida which involves the fourth sacral nerve with consequent paralysis of the levator 
ani muscles and shows a pronounced tendency to recurrence after operation (Sturm- 
dorf). Ebeler x-rayed 28 parous w’omcn Avith uteroA'aginal prolapse and found 23 
of them to have occult spina bifida as compared with 28 parous women without pro- 
lapse of whom three had this defect. He gaA’e no details of these remarkable find- 
ings (Ebeler and Duncker). Palmer Findley in 1917 called attention to this observa- 
tion and to the fact that prolapse in the neAvborn was nearly always associated with 
spina bifida A'era. He concluded, witli other Avriters, that defecth-e innervation of 
both the muscular and connectiA’e tissues is a causatiA'e factor in congenital uterine 
prolapse. 

II. PERSONAL OBSERVATIONS 

In my follow-up clinic I found 3 multiparas Avitli early recurrence 
after operation for procidentia. All three had definite spina bifida 
occulta. I then decided to repeat Ebeler ^s study and had x-rays made 
in 25 other parous women operated upon for uterovaginal prolapse. 
Only one of the 25 shoAved a definite spina bifida occulta. This patient 
Avas particularly traced because I remembered that she had the combi- 
nation of procidentia and postoperative foot drop in a congenitally 
deformed limb AAdiich proved to be dislocation of the hip. She still 
has a good result nine years after Amginal hysterectomy. I haA^e had 
tAvo other patients Avith postoperative foot drop. Both folloAved vaginal 
operations for prolapse. X-ray was negative in one case, diagnosed 
h 3 ’’steria; the otlier has not been traced. My findings Avere not strik- 
ing like those of Ebeler, quoted above, but they are at least suggesth^e 
that occult spina bifida may be a more frequent cause of recurrence 
of prolapse in multiparas than is generally recognized. Consideration 
of foot drop calls attention to Spiller's warning that extreme flexion 
of the trunk on the tliighs may overstretch the caudal roots and pro- 
duce paralysis of the legs and bladder. ConA’’ersely, OA’^erflexion of the 
thighs in the lithotomy position may stretch these roots, especially if 
already’’ put on stretch bj’^ adhesions to tlie sacral canal, as occurs in 
occult spina bifida. 

For comparison Avith the 25 x-ray films, I looked up the films of 25 
AAmmen recently examined for kidney lesions and again found only one 
Avith occult spina bifida of the same severe degree. This patient had 
a stricture of the pehne ureter, similar to one formerly found in a 
young Avoman Avith the spine defect. 

I liaA'c had x-rays taken in .seA'ci’al Avomcn Avith unexplained bladder 
dysfunction, usually manifested by incomplete control or residual 
urine, and liaA-e found five of them to have definite spina bifida occulta. 
Tavo other bladder cases Avere repoided by radiologists elscAAdiere to 
liaA’e occult .spina bifida but the films Avei’e found to shoAV an anomaly 
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minutes. Pifocin enused nn incronsc of only 5 mm., returning to the normal in live 
minutes, flicy made no studie.s of the wnter bal.'inec and the observations on the 
blood pressure ctiango.s u'ere imulequate. 

Cliipman and Dieckmaiin each Imve slated that the n.«c of piiuitrin in the induc- 
tion of lalmr in preeclamptic patients ha.s ocensionnlly seemed to be tiic cau.'^o of 
the onset of convulsion.s. Hclamp.sln, of cour.se, occurs most frccpiently during ],abor, 
and the irritating cfl'ec.f.s of the uterine contractions jnay have been the cause of 
tlic onset of the convulsioiiH ratlier tban the prc.ssor and aiitidiurcfic action of the 
pitnitrin. 

METHOD 

Cnlheter.s tvore iiisoricd into the l)l}uldoi-.s of iioiunal and toxemic, preg- 
nant., partnrient, and pnerpcral women for the period of stnd.v. "Water 
was giveit l)y mont h in timonnt.s vat-yitig from 350 to 250 c.c, per lioiir. 
Urine speeimen.s were collected every honr. .After a .satisfactory volume 
of nrine had boon obtained, onc-btilf to two minims of pitnitrin, or one 
of its fractions, were in.ieclcd .snlicntnncon.sly in the pregnant patients 
and intravenously in those in the pucrpcriinn. Blood preissiirc readings 
wore taken before the injection until they were constant, and then every 
two minutes for a period of ten minutes following the injection. The 
blood pressure cither returned quickly to normal or it remained increased 
for hours. Sixteen normal pregnant Avomen, 32 patients with vascular- 
renal disea.se in pregnancy and 39 toxemic patients liave been studied. 


KE.SPET.S 

N^ormal Pregnancy . — The volume of urine e.vcrcled per hour was not diminishccl 
during labor. The injection of pitnitrin or pitre.ssin produced a marked decrease 

TABim I 
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1 
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a product of spinal tumor in tliat the symptoms are the result of involvement of 
the fibers after they liave left the cortex. At the present time, I feel the problem of 
what constitutes spina bifida occulta and the importance of x-ray findings is in very 
much the same situation as was the problem of head injury when we paid so much 
attention to the x-ray findings. I do not believe tlie x-raj' findings in themselves are 
of particular importance. 

Tlie voluntary innervation of the pehde muscles is of course froin the lower sacral 
routes, but in addition they must receive definite sympathetic innervation. This 
sympathetic innervation comes ofl; at a much higher level than would be involved in 
an ordinary spina bifida occulta, although lesions in the sacral levels could cause 
involvement of the parasympathetic sj'stems. 

Very recently some splendid work has been done by Dr. Lanworthy on the con- 
trol of the bladder, and by his S3'stematic studies, he has aided considerably in 
adding to the knowledge of spina bifida occulta. 

In conclusion, I repeat that manj' of the sjTuptoms of spina bifida occulta are 
notlxing more than symptoms of a cord tumor. The problem is one which should 
receive more attention and lead to more cooperation between gjmecologists and 
neurologists. 


VASCULAB-RENAL EFFECTS OF POSTERIOR PITUITARY 
EXTRACTS IN PREGNANT WOMEN- 

William J. Dieckmanx, S.B., M.D., and Herbert L. Michel, S.B., M.D., 

Chicago, III. 

(From the Department of Obstetrics and Gynecology of the University of Chicago 

and the Chicago Lying-In Hospital) 

' I MIE parenteral or iiitranasal administration of e.xtracts of the 
posterior lobe of the pituitary gland produces a decrease in the 
volume of the urine, an increase in tlie concentration of the urinary 
chloride, and little or no rise in the blood pressure of nonpregnant indi- 
viduals. The duration of those changes varies with the amount of ex- 
tract administered, but the magnitude of the response seems to bear no 
relation to the size of the dose. Pituitrin given to certain patients with 
toxemia of pregnancy produced responses similar to those described 
above with but one exception, namely, a marked increase in the blood 
pressure. This susceptibility to pituitrin was noted with great con- 
stancy in typical preeclamptic and eclamptic patients; it, therefore, ap- 
peared to offer a means of differentiating these jiatients from the preg- 
nant women with primarv or secondaiy hypertension. 

Kamm and his coworkers have been able to separate two fractions from the 
posterior lobe of the pituitary gland, pitressin and pitocin. Pitressin is composed 
of the pressor and antidiiiretic components, while pitocin contains the oxj-tocic prin- 
ciple. Each preparation has a minute amount of the other. 

Ward, Lj'on and Bemis compared the action of pituitrin, pitressin, and pitocin on 
pregnant women. Thej’ stated that iritressin and pituitrin jiroduccd an increase in 
the sj'slolic blood pressure of 17 and 10 mni., respect ivcl\', which lasted for fifteen 

•Read at a meeting of the Cliicago Gynecological Society, May S, 1P3C. 

















DIECKJIANN-MIGHEIi ; VASCULAR EFFECTS OF PITUITARY EXTRACTS 133 


in the volume of urine and slight to moderate elevations in the blood pressure. No 
significant differences were noted for the three substances, although pituitrin, as a 
rule, gave a more marked increase in the blood pressure. Injections of pitocin did 
not have as great effect on the urine volume and blood pressure as the other two 
substances. The average figures are given in Table lA. A typical case is illustrated 
in Pig. 1. 

Va.scular-2lenal Disease in Pregnancy . — This group is composed of patients who 
are commonly designated bj' the obstetrician as having “chronic nephritis.” Other 
terms used are “recurrent toxemia of pregnancy,” “latent nephritis,” “occult 
nephritis,” etc. The important abnormal finding is a hypertension. Albuminuria 
frequently occurs near term. The renal function is usually at the lower limits of 
normal. Ophthalmoscopic examination is of value only if it shows abnormal changes. 
Usually the disease has been of relatively short duration and little, if any, pathology 
is present in the arterioles of the eyes or skeletal muscles and no cardiac hypertrophy 
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Fig. 1. — Normal pregnancy. Pituitrin causes marked oliguria but no increase in blood 

pressure. 

is ordinarily demonstrable. The hj’pertension may have been present before preg- 
nancy occurred or it may have been caused by the pregnancy. A small majority 
of pregnant women have renal impairment which is due cither to a chronic glomerulo- 
nephritis, nephrosclerosis, or eclampsia. The responses obtained with the three sub- 
stances are similar to those found in normal pregnancy. The average figures arc 
listed in Table IB. A tyxncal case is illustrated in Pig. 2. 

Prccclamjisia . — This condition is characterized by the appearance of edema, 
albuminuria, and hypertension in pregnant women who had not shown these signs 
jireviously. Various cerebral and visual symptoms, which maj’ be the result of edema 
of the brain, gastrointestinal symptoms, and an oliguria or anuria usually occur just 
before the onset of convulsions and coma. Injection of pituitrin caused a verj' abrupt 
and marked increase in both the systolic and diastolic blood pircssure and a marked 
decrease in the volume of urine. No significant difference was noted with the nse 
of pitre.^^sin or {litocin, excepting that the increase in blood pressures was less marked. 
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unable to clcmonsiivile the pressor and anlidiurelie substances in the 
blood obtained from prccclam])tic and eclamptic patients. Thus the 
work of Anselmino and Hoft'man remains unconfirmed. Their conclu- 
sions were apparently based on too few controls and an imsufficient 
number of experiments. 

Tlie results obtained in this study have a double implication: (1) The 
injection of pituitrin per se may be dangerous in toxemic patients even 
in small amounts. Tlierc is .some indication that piloein is more desirable 
where the injection of a pituitary extract is indicated; (2) pituitary 
extract in minute doses ofters a good test in difl’erentiating preeelampsia 
from vascular-renal divsease in pregnancy. 

In a previous paper the authors cmj)hasi;iod tlie value of the cold 
pressor test in ])rcgnaney. In that study 100 ])aticnts (300 to date) 
were observed. Patients with vascular-renal disease in pregnancy gave 
marked pre.ssor re.s])onscs with ice water stimulatioji, whereas the pre- 
eclamptic patients gave only moderate and variable pressor responses. 

Thus, we liave a double check for dill’crentiati7ig the two t.ypes of con- 
ditions in pregnancy, namely, the administration of small doses of 
pituitrin to indicate which patients are preeclamptic, and the cold 
])re.ssor test to indicate which ])alicnts belong to the vascular-renal 
grou]L 

The fact that an injection of pituitrin may pi-oducc an oliguria, rise in 
blood pressure, and other symptoms malces its administration unde- 
sirable in preeclamptic patients. The use of ergouovine after delivery 
would seem preferable. Adair, Davis and eoworkers stated, “IVe 
reached the tentative conclusion that the administration of ergot ocin 
(ergonovinc) in therapeutic doses has little or no effect on the blood 
pressure curve of patients with or without hypertension. We also be- 
lieve that there is no effect on urinary output.” 


CONCLUSIONS 

1. The volume of urine is not diminished during labor in normal 
pregnant women if the fluid intake is adequate. 

2. It is, however, decreased during labor in preeclampsia or eclampsia, 
and the forcing of fluids may produce undesirable and occasionally 
dangerous symptoms and signs. 

3. The parenteral injection of extracts of the posterior lobe of the 
pituitary gland produced the folloAving changes : 

a. A decrease in the volume of urine, an increase in the eliloride con- 
centration, and an average rise in the systolic blood pressure of 11 
Hg in normal pregnant, parturient, and puerperal women. Similai 
changes occurred in the vascular-renal group. 

b. A markedly decreased volume of urine, an increase in the chloride 
concentration, and an average rise in the systolic blood pressure o 
51 mm. Hg in preeclamptic patients. 
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The oliguria became so marked in one patient following the injection of pituitrin 
that an acute pulmonary edema was produced. In another patient there was an 
abrupt and marked rise in tlie blood pressure, which may have been a factor in 
causing the partial abruptio placentae. , 

Average figures are listed in Table IC. A typical case is illustrated by Fig. 3. 

The specimens of urine were analyzed for cliloride and nonprotein nitrogen, and 
the -specific gravities (gravimetric method) were also deteimined. The urine ob- 
tained after the injection of pituitrin or cither of the fractions usually showed an 
increased concentration of chloride. There was little or no alteration of the non- 
protein nitrogen concentration. N'aturall}’’, tlic specific gravity would be increased 
if the chloride concentration was increased. No correlation could be demonstrated 
between the degree of decrease in the volume of the urine and the increase in the 
chloride concentration. 

DISCUSSION 

Aiiselmino, Hoffman and Kenned.y reported that they had demon- 
strated an excessive amount of the antidinretic and pressor principles 
of the posterior pituitary gland in tlie blood of patients with toxic 
albuminuria of pregnancy or eclampsia. Tiiey stated “full agreement 
was established between the most important individual symptoms and 
experimentally reproducible actions of the autacoid; tliese included wa- 
ter retention through diuresis inhibition, rise in blood pre.ssure, capil- 
lary spasm, coma and fits, lung edema, tlie lessening of galvanic irrita- 
bility, certain ionic movements from blood to tissues, and the controlling 
effect obtained by certain definite narcotics and iiypnotics. Quantitative 
estimations of the autacoid ran parallel to the severity of the symptoms. 
The hypothesis is advanced tliat toxic albuminuria of pregnancy and 
eclampsia are endocrine disturbances probalily of a pluriglandular na- 
ture, but in whicli great overproduction of the liormones of the posterior 
pituitary dominales the picture.'’ 

Our work demonstrates that the precclanpilic patient reacts markedl}* 
to injections of the ])oslerior pituitary gland, as evidenced by the 
oliguria, increase in blood prcs.sure and occasional appearance of the 
characteristic cerebral and vi.sual symptoms and signs. The increase 
in blood pressure is much greater in prceclampsia than it is in normal 
pregnancy or vascular-renal disease. 

The fact tliat injections of pituitrin act as they do in preeclamptic 
patients indicates the possibility that the posterior lobe of the pituitary 
gland may in some way be associated with the disease. Too much secre- 
tion may be produced, there may be some defect in its neutralization, 
or the individual may be unduly susceptible to its action. The rapid 
amelioration and occasional disappearance of all symptoms and signs 
within a ])eriod of two or three days in both preeclamjisia and eclanpisia 
indicate that if there was any disturbance of the pituitary gland, it 
was a functional one and not an organic change in structure. 

Our data would seem to lejid sti’ong support to Anselmino and Hoff- 
man’s work. However, Byi-om and Wilson, Tlieobald, Page (assisted 
by Anselmino), and llurwitz and Bullock, working independently, were 
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one goncrally employs an ineision large enough, even though it extends 
well above the umhilicus, in order to liberale the tumors. 

To obviate the blood lo.ss entailed by the ])]’eliminary morcellation as 
previously practiced, at the same time conserving the abdominal wall, 
I have in tlic ])a.sl. two years employed in six eases the method presently 
to he described. 

FlfOCEDUKE 

TJio inci.sioji i.s entiroJy .siihuriibjlica?. Jn /our of the .«!ix cupc.s, although 
the fibroids roacliod ivoll ui> into tho epigastric .space, the inci.sion ivas below 
the umbilicu.s. The ve.sicoiitoriiie jioritoiiouin i.s jacked up and inei.scd to extend 



Fig. 1. — Outline of large myomatous uterus reaching tho epigastric space in relation 

to tho median suprapubic incision. 


to each round ligament xvliich is divided between two ligatures (Fig* 2). H 
the adnexa arc to be removed they are ligated and severed from the infundibulopelvic 
ligament. If they are to bo retained tliey are c]ani 2 )ed off at tho uterine attach- 
ment and secured by ligatures (Fig. 3). The age of tho patient and the condition 
of the adnexa determine the one or the other step. 

The uterine vessels are ligated on both sides, or first on one side, followed by 
amputation of the cervix. Then the vessels of tlie other side may be grasped an 
ligated (Fig. 4). This step is quite the same as that employed by Kelly, Doyen 
and others, except that the myomatous uterus by the present method is allowed o 
remain within the abdomen for a few minutes after it is completely severed from 
its cervical attachment and blood supply. Wlien the tumors are mostly situa e 
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4. The cold pressor lest is emphasized as a melliod to differentiate tlie 
vasenlar-renal group from the preeclamptic group. 

5. The dangers of pituitriii in the preeclamptic group are made ap- 
parent, but its value as a test is emphasized. 

6. Pitocin does not produce as marked an increase in blood pressure 
as pituitrin, hence, pitocin is preferable to pituitrin for the induction 
of labor in toxemic patients. 

7. Large doses of none of tlie extracts of the posterior lobe of the 
pituitary should be given routinely to toxemic patients after deliveiy. If 
bleeding is anticipated or occurs, ergonovine is probably preferable. 

8. Our conclusions are based on a comparatively small number of pa- 
tients, but the fact that the “pituitrin test” may aid in differentiating 
preeclampsia from other toxemias of pregnanej" Avarrants further in- 
vestigation to definitely determine its value. Furthermore, its use 
early in pregnancy may enable us to detect the patients who may subse- 
quently develop preeelampsia. 
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“RETROGRADE” ABDOMINAL HYSTERECTOiMY WITH 
AVASCULAR I\IORCELLATION FOR LARGE FIBROIDS 

I. C. Rubin, ]\I.D., F.A.C.S., New York, N. Y. 

(From the Gynecological Service of Mount Sinai Hospital) 

T he removal of a fibromyomatous uterus bj* morcellation is not a 
new procedure. It was employed even before the modern method of 
hysterectomy was fully developed. Morcellation in combination with 
the standard technic through a relatively small incision has also been 
practiced, particularly by European gyniecologists. The tumor mass was 
reduced in size until the remnant of the tumor-beaiuug uterus could be 
delivered through the abdominal wound after which it was removed in 
the typical manner. 

The advantage which this technic offered the patient, by conserving 
as much of the abdominal wall as possible, was, however, offset by the 
considerable amount of blood lost during the process of cutting uj) the 
tumor ma.sscs. The opemlion has therefore been abandoned and now 
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latccl funclal fibroid in retrograde fasliion by inoreellation after ligating 
tlie ])edicle and dividing it in one case, and clamping followed by division 
in file otlier. It was a simple procedure to reduce tlic size of the fibroid 
until it conld be delivered easily tbrongh a relatively small abdominal 
incision. 

The advantages of this procedure may be briefly .slated; 

1. The smaller iiieision, all other things being erinal, servos to prevent 
large hernias. 

2. As the fibromyo])ialous uterus is allowed to occupy its natural posi- 
tion during the operation, it acts as a nonirritaling pad which prevents 
the intestines from prolapsing into the wound and from being trau- 
matized. 

3. Shock is lessened because of this circumstance and by reason of the 
fact that the large tumor mass is not at once delivered out of the ab- 
dominal wound. 

4. Postoperative comfort appears to be comparable to that which fol- 
lows the average uncomplicated vaginal hy.s1 erectomy, two principles of 
which arc utilized in the present technic. 

Over the vaginal route, it has several advantages besides the general 
one of thorough abdominal e.xploration. Tt affords the possibility of re- 
moving fibroids which reach as high as the xiphoid. The cervix may be 
retained, leaving intact the vaginal vault. Periuterine adhesions are 
more readily dealt with and the adnexa may be removed with greater 
facility, especially when they are adherent. 

911 Park Avkxue 


Meyer, RoUert, and Rockstroh, Herbert: Mucocele and Myxoglobulosis of the 

Appendix and Pseudomyxoma of the Peritoneum, Ztsclir. f. Goburtsli. u. Gynak. 

112: 125, 1930. 

The authors report several of these rare conditions of the appendix. The 
etiolog}’" of a mucocele presupposes a closure of the lumen with an abnormal pro- 
duction of mucus. Myxoglobulosis, a variety of mucocele, results from the 
formation of globoid bodies from the mucus. Pseudomyxoma of the peritoneum is 
frequently produced by the perforation of a mucocele or myxoglobulosis. The 
authors do not believe that rupture takes place directlj’- as a result of internal 
pressure, but that the pressure must be augmented by an inflammatory reaction. 
Pseudomyxoma of the peritoneum may also bo caused by the rupture of pseudo- 
mucinous cysts of the ovarj% A case of pseudomyxoma of the peritoneum pro- 
duced by the rupture of a mucocele in the presence of bilateral ovarian pseudo- 
mucinous cystomas is reported as well as one case each of pseudomyxoma of the 
peritoneum arising from the appendix and the ovary respectivelj'. 

E. S. Auer. 
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above the round ligament attachments and especially at the fundus, the cervical 
amputation is exceedingly simple. Wlien the fibroids are intraligamentous and fixed 
by adhesions, care must bo tahen to get into the jiroper plane of cleavage, avoiding 
liladdor and ureters, a precaution important in any method of hysterectomy. This 
step, however, offers no greater difficulty than when the uterus is actually delivered 
out of the wound. 

After proper disinfection, the cervix stump is sewed over and with it the round 
ligaments and adnexal stumps are peritonealized as in the usual technic (Fig. 4.) 
A pad is placed against the pelvic peritoneum. Each side of the abdominal wound 
is retracted by the heavy curved retractors. 

The detached uterus, which has been allowed to remain in the abdomen, is now 
pulled through the wound by volscllum forceps 'and is removed piecemeal blood- 
Icssly (Fig. 5). There need be no great hurry in doing the niorcellation. The in- 
testines are entirely out of sight. The tumor segments may bo excised outside of 
the abdominal Avound in accordance with their number, size, and distribution (Fig. 



Fip. C. — The rest of the uterus Is removed in segments. 


(i). This procced.s until the entire uterus has been extirpated. Adhesions can bo 
dealt with properly. The omentum, if long enough, is brought down to underlie 
the abdominal incision. Closure of the abdominal wound is tyjiical. 

COMMENT 

Tlte feasibility of tlie method will be grasped at once by tlie e.xperi- 
enced pelvic surgeon. Should greater difficulty be encountered tlian lias 
been anticipated, or should a malignant degeneration be su.spected, it is 
always possible to extend the incision and tlien complete the hysterectomy. 
In one of my etises clamps were applied to the uterine vessels followed by 
bloodless moreellatiou. Avbieli made it possible to bring the much reduced 
uterus through the wound, after which it was amputated as in the typical 
hysterectomy. In two other cases I was able to remove a large peduncii- 
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llio palicnls wap jnado following llio promliirc ;Kloj)(e(l hy Dodek and hr 0, W. 
Barlow.2 A. roloulion catlictor was inportcd for llio duration of the period of 
observation. 

In the initial recording jieriod, the duration, frequency' and amplitude of the 
contractions were ascertained. At- tlio same time it wa.s po.^sildc to learn from the 
patient, who was not in position to ob.<-‘ervc the kymograph, the onset, duration, 
and relative intensity of the jiains. The patients described the quality of the pains 
in various ways such as “bad,’* ' ‘ .coverc, ' ’ ‘^not bad,” “mild,” “erarnpy,” etc. 

The patients wore used four to twenty-four hours postpartum, with the exception 
of one who received jirogeslin forly-eiglit hours after parturition during all of 
which time there were severe after-pains. 'J'hc.'-'e .subjects were comparable to the 
ones u,«ed in the more e.xionsive .‘•erics r<‘ported previously (Lubin and Clarke, 
lO.'Ui). Each wa,s a multipsira, nonmorl>id, and had delivered spontaneously. Only 
one experienced sliglit hemorrhage at the time of parturition; the bleeding was 
(mntrolled by pituitrin and c'rgotamine tartrate. Inasmuch as the effect of progestin 
at. this early time in the puerjicrium on involution, red cell count, licmoglobin con- 
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Fig-. 1. — Continuous rccoi'ds of uterine contractions from patient C. K. (cf. Table 
1 ) , aged twenty-six, para v, tcn-liour labor ; records taken forty-oigiit npurs PH®'-" 
partum. Abbreviations arc : s.p., severe pain ; m.-p. moderate pain ; l.p., nttie pam . 

v.l.p., very little pain (nearly nil) ; n.p., no pain. 

l^rogostln administered at 11:32 a.m. Mild pains twenty minutes later. Onset of 
pain shown by vertical line under each contraction, and duration indicated by 
line. Patient had severe pains ail night, .said “Pains arc worse than having a banj. 
No return of pain in twenty-four hours. 


centration and lactation was considered in the other series, these factors were not 
recorded at this time. Suffice it to say that the puerperal course was normal m 
each instance. 


RESULTS 


The results are briefly summarized in Tables I and II. Here it wH 
be seen that at the outset, in eacli of the seven patients receiving pi’O- 
gestin, uterine contractions of one-half to four minutes in duration oc- 


HDoctor Barlow advised us in detail concerning the necessity of selecting patents 
with thin abdominal walls and easily palpable uteri. ^uJ’tjiCTmore, tlie patiente ^ 
he cooperative. This latter requirement was somewhat difficult to fmnv i" - long 
as the after-pains made a number of the patients unable to lie quietly for as mnb 
Ttime as was necessary in these experiments (one to four hours). »e 

mhnT patients were utilized only to be discarded because of failure to compi 

the records. 



THE RELATION OF AFTER-PAINS TO UTERINE 
CONTRACTIONS FOLLOWING ADMINISTRATION 
OF PROGESTIN 


Samuel Lubust, M.D., F.A.C.S., Frank J. Clarke, B.A., M.D., and 
Samuel R. M. Reynolds, M.A., Ph.D., Brooklyn, N. Y. 

(From the Obstetrical Service of Ctimhcrland Hospital, and the Department of 
Physiology, Long Island College of Medicine) 

R ecent experiments liave sho^^m that the administration of pro- 
gestin to women liaving after-pains brings relief in most cases 
(89 per cent) ^Anthin a few minutes to an hour (Luhin and Clarke, 1936). 
Tlie present study was made to ascertain the extent to which this pain- 
relief is associated with abatement of uterine contractions. 

It is well Imoum clinically that after-pains are associated with inter- 
mittent uterine contractions, as stated by Williams (1930). Such pain- 
ful contractions have been recorded reeentlj’’ during the early puer- 
perium by Antoine (1935). It has also been observed that progestin 
given to women on the seventli day of the puerperium effectively inhibits 
uterine contractions wthin a few minutes (Falls, Lackner and Krolm, 
1936). In this re.spect the inhibitory effect of i^rogestin on the human 
myometrium parallels its effect upon rh^dhmic uterine contractility in 
unanesthetized rabbits (Reynolds and Allen, 1932; Allen and Rejmolds, 
1935) except that the onset of inhibition is more prompt in the human 
being. 

Although after-pains are Icnoum to be associated with uterine contrac- 
tions, it is eqiially well knovai that intermittent uterine contractions may 
occur at certain times (e.g., Braxton Hicks; puerperal, etc.) without 
being associated with pain. Clearly, therefore, the relief of after-pains 
by administration of progestin may or may not be dependent upon the 
abatement of uterine contractions. Determination of this point was 
undertaken in the present study by using the external hysterographie 
method of Dodek (1932) and correlating the onset and extent of pain- 
relief with the type of uterine contractions found after intramuscular 
in.iection of one rabbit unit (Corner- Allen unit) of progestin. 

PROCEDURES 

Ten patients liavo been studied in tins investigation, seven of Avliom received 
proge.stin^ after a period during 'vvhicli motility was recorded. Tlio remaining three 
have been used for control purposes and received no progestin. Careful .‘-election of 

’Three dlfCcrent commercial prepar.ations of progestin have been u.^cd in the .“tudy 
of after-pains. They may bo described as follovrs: (A) Domestic product from nat- 
ural source.*:. This product is not crj’stallinc materi.al. One lot wa.s highly active, 
and most used in this work (IjUbin .and Clsrke) thns far. A .second lot recently 
te.‘:ted wa.*: only moficrately effective in relieving nfter-pain.s. (B) A nonery.dalline 
forciim product from natural .sources, which failed to .alter the intensity of the Jiftcr- 
palns. (C) cry.'-talline dome.'^tic proparatlcn. Used only to a slight extent thu.s far, 
but highly effective in the relief of after-pains. 
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cuiTed at intervals of from four to twenty minntes. The pains occurred 
during part of these contractions, as noted below. 

Fain-Belief . — Eelicf from the after-pains was obtained in each instance after 
the use of i)rogestin. As a rule, tlie pains were noticeably milder within Mteen 
minutes or less, and were reported to be very mild or absent within one-half to one 
hour following the injection. As noted in the earlier larger series, the pain- 
relief persisted with only occasional recurrence at the time of nursing in some 
instances. 

Uterine Contractions After Frogestin . — In none of the seven patients receiving 
progestin did motility cease within the time of recording. It did become distinctly 
less in three patients, however, and .slightly less in one. This change aft’ected the 
araiditude (height) of the recorded contractions, and in one instance (S. G.), the 
frequency also. The reduction in amplitude was relative to the amplitude of the 
pre-injection motility. It may be noted also that the e-vtcmal hyst orographic technic 
does not record all phases of the uterine contractions but only those which .are local- 
ized under the plunger of the recording apparatus. Nevertheless, the duration and 
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FJg. 2. — Patient M. H. (cf. T.able I). Para ii, tliirty-elght hour labor, spontaneoms 
delivery, oifihteen hour.s postpartum. Abi)rovialions a.s in Fij;. 1. 

ProRcstin Riven at 12:15 P.M. Mild pains in twenty minutes, nil in thirty-five 
minutes. Had after-pains all night and morning. P.iin relieved when contraction.s 
persisted, witli only sliglit decrease in ampiiUide. Pains began after contraction 
.started and outiasted tlie peiiod of relaxation (cf. text). At 12:17 patient couglied, 
giving I.argo deflection of writing point. 


frequency of the contractions were not significantly allercd in any case receiving 
progestin, and in two of the three uninjccted ])atients the contractions diminished 
spontaneously. 

The time of onset of the reduced amplitude of contractions deserves .special 
comment: it did not become significantly less within three-fourths of an hour in 
any instance. Thus the pain-relief jtreceded recognizable changes in the height 
of contractions. In four of the patients, moreover, there was pain-relief but no 
significant change in the type of the contraeiions observed. Ctcarly, therefore, relief 
of after-pains folloivinfj the vse of progestin is not ncces.^arilg as.<,aciatrd with .strit:- 
ing changes in viotUiiu, os gatignl hy this viethod of recording vterinc contractions. 

Falls, Lticknor, and Krohn (lOgit) find with the intrauterine balloon n'.ethod of 
recording that one will obtain cessation of uterine contractions following i)rogestin 
on the seventh day of the jnieri'-erimn. Tin.'-' inhibition takes place within a short 
time after the administration of even smaller amount.- of proge.-tin (1 C'lauberg 
unit) tlian wen’ used iti our exjterjmcnt.-'. Perhaps ."-onie difTorence in .":n-itivity 
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of the ulorus at that fimo (fjcvcntli duy of (lie ptiorporhim) or some di/Tercnce 
inherent in tlic (wo niodiodH of reeordinfj niny aceonnl for llio variaiions in intensi(;y 
mid onset of inIiilii(ion recorded liy (he two inediodH respcciivelv. 

Occurrence of Aflci-Pnins in Jlclnlion in Uterine Contractions.— The relation- 
ship lictwoon die (imo of onset of (he iiffor-pnins and of onset of die contractions 
was frequendy noted. It was found (liat pain heeaino evident a.s the contraction 
approached its jicak. A similar situalion is froqnondy encountered durinj^ labor; 
ut. \\hich time uterine contractions may lx* paljiated Ix'fore (he associated pains arc 
e.xperionccd liy the jiatient. In some instances (he pain persisted through the high- 
est portion of the contraction, wliereas in others it continued well into the relaxation 
phase of (ho contraction. 
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DISCUSSION 

The present results eonfiriii tlie earlier ones in .showing that after-pains 
may he relievecl by snitahlc administration of progestin. This pain, how- 
ever, is relieved before significant diminution of motility takes place, as 
revealed by the external hysterographie method. A question naturally 
arises, therefore, concerning t,he mechanism liy which the pain is brought 
about. By what functional change is pain-relief achieved, since con- 
tractions of considerable force occur when the pains commence to subside? 

In this connection reference may be made to the experiments of l^Ion’ 
(1934). This investigator found that in a young woman having intense 
menstrual pain, the onset of pain was coincident, not with the begin- 
ning of the contraction, but with the occurrence of an intrauterine pres- 
sure wliieh exceeded the level of systolic blood pressure, taken simultane- 
ously in the brachial artery. Because of tin's fact, he suggests that the 
pain may arise as a result of prolonged ischemia of the uterus durmg 
the contraction phase of its activity. Painter and Harne (1936) find a 
somewhat similar situation in the case of sensoiy disturbances resulting 
from experimental alteration of intrauterine pressure in the rat. 

In view of these considerations, as well as our own observation on tlic 
time of onset of pain, it seems reasonable to explain the results of the 
present studj^ on the grounds that ischemia of the uterus occurs during 
the contraction phase to such an extent that pain results, and tliat pro- 
gestin in some way relieves the extent of the ischemic condition in the 
myometrium. Our data do not prove this altliough they do provide a 
basis upon which relief of uterine pain by means of progestin may he 
tentatively explained. 




20 min.12-.'? min. duration.! Weak 1 hr. later, I Relieved IDccreascd I Para v, 10 hr. labor, spontaneous de- 
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intervals not disappear; no progestin used 
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We make this assertion, first, keeanse oiir I’esults are good, and sec- 
ond, because the lengtli of hospitalization is considerably less than is 
ordinarily estimated for patients treated conservatively. 

METHOD 

Our roufiiie is as loliows: Tlio general pliysical and pelvic examination.*;, to- 
gether with laboratory linding.s, arc used to dctcnninc the condition of the patient. 
Especial note is made of the amount of bleeding, amount of dilatation of the cervix, 
size of the fundus, and degree of tenderness of the parametrium and peritoneum. 
If placental tissue is protruding from the cervictil o.s, it is removed with aseptic 
precautions. If there is little or no bleeding and the fundus is only slightly en- 
larged, or if there i.s a history of expulsion of the products of gestation, the patient 
is put under observation and treated expectantly. Patients who bleed moderately or 
severely are treated surgical^' without delay unless marked tenderness of the 
panimctrium or moderate tenderness of the peritoneum is present. Either is always 
considered a contraindication to surgery. As a rule, the temperature is disregarded, 
but if fever is accompanied by a pulse rate of over 120, the possibility of a blood 
stream infection must bo considered, and .snrgienl Ircatmont is postponed until the 
absence of septicemia has been determined. 

Our surgical procedure consists of dilatation and evacuation. We wish to emphasize 
the fact that we do not '•urcttc. After the cervix has been carefully dilated suffi- 
ciently to admit a sponge loreep.s, 1 c.c. of obstetric pituitrin is given intramuscularly. 
As soon as contraction of the fundus has taken place, permitting the uterine cavity to 
bo easily outlined, a sponge forceps or a placental forceps is used to remove the 
products of gestation. This is done vciy gently because of the danger of perfora- 
tion, even with the use of such blunt instruments. -*Vftcr the uterine cavity is 
grossly empty a fairly large, blunt curette is used to sound the canty for any large 
pieces of placenta which may have been left. If such are found, we again employ 
the sponge forceps for their removal, but we do not curette. A gauze pack soaked 
in a solution of alcohol, glycerin, and formalin* is gently in.serted into the uterine 
cavity and allowed to remain for twenty-four hours. This is an effective means of 
removing any small adherent placental remnants, and at the same time it hastens 
coagulation of the surface nf the uterine cavity, Occasionidly an alarming hemor- 
rhage occurs as soon as the operative procedure is begun, in which event all attempts 
at evacuation arc immediately discontinued, and the uterus is tightly packed. After 
twenty-four hours, evacuation usually can be accomplished without further difficulty. 


RESULTS 


In the five-year period covered by this report (March, 1930 to March, 1935), 
730 patients with incomplete abortions were admitted to the Stanford Gynecologic 
Service of the San Francisco Hosxiital. Of these, 605 were treated by dilatation and 
evacuation, with an average hospital stay of 0.02 days per patient. Three of these 
patients reentered the hospital because of recurrent bleeding, and were agam 
treated surgically. The remaining 125 were treated conservatively, either because of 
little or no bleeding or because of infection e.xtending beyond the uterus. For this 
group, the average hospital stay was 14.4 days per patient. Seventeen of the 
patients who received conservative therapy returned because of recurrent bleeding, 
and dilatation and evacuation was performed. 

Infection was present clinically in approximately 85 per cent of all cases, as 
evidenced by fever and leucocytosis. Microscopically, 72 per cent of the placen a 
tissue showed infection (Table I). 

•Alcohol 95 per cent 10 ounces, siycerln 6 ounces, formalin 10 per cent 10 drops. 
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CONCLUSIONS 

1. After-iiains may be relieved by intramuscular injection of 1 rabbit 
unit (Corner- Allen) of progestin. 

2. Pain-relief begins prior to any significant alteration' in uterine 
contractionsj as revealed by the external hysterographic method of 
recording. 

3. The mechanism by which after-pains are produced is considered 
and the nature of the relief from them following progestin therapy is 
discussed. 

4. It is tentatively concluded that the relief of uterine pain follow- 
ing injection of progestin is associated wuth prevention (completely or 
relatively) of an ischemic condition within the uterus during a portion 
of its contraction phase. 
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A FIVE-YEAR STUDY OF INCOMPLETE ABORTIONS AT THE 
SAN FRANCISCO HOSPITAL 

R. D. Dunn, il.D., San Francisco, Calif. 

(From the Department of Obstetrics and Gynccolofiy, fitanford University School of 
^Icdicinc, and the San Francisco Department of Public Wealth) 

A LARGE proportion of the patients admitted to the Stanford 
Gynecologic Service at the San Francisco Ho.spital suffer from 
the effects of incomplete abortion. The majority of these abortions 
are self-induced, and consequently are usually accompanied by infec- 
tions of varying severity. There always have been two opposed modes 
of treatment of this extremely common condition, viz., the conserva- 
tive and the I’adical, Since there still exist considerable confusion 
and divergence of opinion as to what constitutes the mo.st efficacious 
and least dangerous method of treatment, we believe that a report of 
the results of our mode of therapy may be of interest. The method 
followed by us was adopted some twenty yeai’s ago, and differs in 
.some respects from the generally accepted orthodox principles laid 
down for the treatment of abortion. The results published here cover 
the last five years. 

Although our method of treatment must be classed as radical, we 
believe it to be as safe, or safer than the ultraeon.servative proeedure.s. 



152 


ASriCISK/AN .TOUKNAn OI-’ OHSTUTHICS and OyNECOIX)GY 


5. A. 1?., aged lAveiity-fivc ycar.«. Entered and refused Ircalnient, ^centered four 
days later n-itli profuse bleeding. On entry, (eniporaturc 10:i% pulse 130, and respira- 
tion 30, Eundiis largo and boggy, with niurdi induration in tlic jjaranietrium. DUata- 
iio7i and evacuation perforaied, with iran.«fu.«ion, which Avas repeated twentj--four 
hours later. Died liA'c d.'iy.s after entry. Coroncr-’s aulop.s^v shoAA'ed .septic abortion, 

DISCU.SSION 

On tlie basis oi’ the resulls reported lierc, avc feel tliat our method 
of treating incomplete abortion is both satisfactory and safe. How- 
ever, may -we emphasize again tlmt we do not advocate radical curet- 
tage, but follow a middle cour.se by evacuating the uterus with as 
little trauma as jiossible. We arc convinced that emptying the uterus 
of infected material by the above-described technic decreases the 
cliance of exten.sion of infection to the parametrium and peritoneum, 
le.ssens the lilcelihood of a seplicemia, sliortens the })ej'iod of liosjuiali- 
zation, i-eduees blood loss, and exjiodilcs recovery. 


Taiii.k H 


AUTHOIl 

so. TA.SK.S 

TVI'K OK TIIKATMK.VT 

.VORTAMTV 

Keicholt, 11. 

1S70 

Con.servativc and radical 

2.02% 

Sommer, K., and 
Zicgcler, IT, 

lli'O 

Con.se rvalive 

2.00% 

Glow, .1. 

740 

Radical 

0,40% 

Harbitz, IT. 

37.01 

Con.scn’afivc and radic.al 

2.1G% 

Walkin.s, I?. 

341 

Conservative 

0.88% 

BalslcA’, L. 

ICOO 

Con.son'ative 

7.08% 

Schroeder, R., and 
Glauberg, C. 

473 

Con.scrvafive 

1.00% 

Hillis, D. 

1000 

Radical 

2.00% 

Winter, IT, 

0512 

Radical 

3.08% 

Tuttle, IT. 

1104 

Radical 

2.23% 


Table II gives tlie mortality figures of the largest series of cases 
I’eported in the last ten years. It is evident tliat there is no appre- 
ciable difference in the number of deaths reported for conservative 
and for radical treatment. Our mortalit}’^ of 0.68 per cent compares 
very favorablj' with the lowest figures reported. Other factors, such 
as i^eriods of morbidity, hosiiital days, and after-effects, are not easily 
eompared -with reports of other observers because of lack of figures m 
certain publications. 

Miller and Bubis advocate conservative treatment, but give no statistics. Gellliorn 
and Harbitz suggest a compromise between the conservatir-e and the radical method^ 
while Schulze, Oloiv, and Wahl make a plea for the radical procedure. Watkins is ot 
the opinion that conservative treatment is the procedure of choice, contending t la 
curettage favors tlie spread of the infection to the pararaeti-ium, thus lengthening t le 
period of convalescence. It is interesting that he stresses the rapid decline in tem 
perature following spontaneous expulsion of the uterine contents, a result which a so 
has been very eiddent in our method of treatment. Schulze, on the same basis, 
radical treatment. He contends that emptying the uterus of its foreign and ^ 
material stimulates it to contract and controls bleeding, and thus conserves le 
patient’s energy, giving her a chance for a more rapid recovery. 
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Pelvic abscesses occurred in three patients, and were treated by drainage through 
posterior colpotomy incisions. One of these patients died, probably from exsanguina- 
tion rather than from sojjsis. The other two had uneventful immediate recoveries 
from drainage of the abscesses, but subsequently were operated upon for low-grade 
pelvic inflammatory disease wliich undoubtedlj* resulted from the infected abortions. 

Vaginal hysterotomy was performed on one patient approximately four months 
pregnant, because of excessive bleeding and resistance of the cervix to mechanical 
dilatation. We consider hj'sterotomj' a valuable procedure when pregnancy has 
advanced to the second trimester if the cervix is very long and will not jdeld to 
dilatation. Accidents of ijregnancy of more than sixteen weeks are not included 
in this report. 

Table I 


Number of incomplete abortions 

730 

Treated by dilatation and evacuation 

G05 

Average stay in the hospital 

G.02 days 

Treated conservatively 

125 

Average stay in the hospital 

14.4 days 

Eeentries after dilatation and evacuation 

3 

Keentries after con.servative treatment 

17 

Infected cases 

525 (or 72%) 

Gross mortality 

5 (or 0.68%) 

Corrected mortality 

3 (or 0.41%) 


A hemoglobin of 50 per cent or less, determined by the Sahli .standard, was con- 
sidered a definite indication for blood transfusion, although wo were not always able 
to obtain donors for these indigent patients. Whenever possible, transfusion should 
be given in order to raise the general resistance to infection. 

There were five deaths in this series of 730 patients, constituting a mortality of 

0.G8 per cent. This figure may be corrected to 0.41 per cent, since two of 
those patients were admitted in extremis and died before adequate treatment could 
be instituted. The other three pre.sentcd pictures of general septicemia on admit- 
tance, and as a result died within eight days. 

SUMI^IARY OF MORTALITY GROUP 

1. A. H., aged thirty-six years, three months pregnant. Xo history of abortion 
admitted. On entry, temperature 99.8°, puhse 138, and respiration 30. Dilatation 
and evacuation performed because of profuse bleeding. Died six hours after entry. 
Coroner’s autopsy .showed pelvic absce.ss with old perforation of uterus, incomplete 
abortion. 

2. E. L., aged twenty-nine years, four months i)rcgnant. Used slipjjcry elm four 
days prior to entry. On entry, temperature 100°, pulse 90, and respiration 24. 
Abdomen moderately tense. Uterus and adnexa tender. Given general .supportive 
measures. Died forty hours after entry. Coroner’s autopsy showed peritonitis and 
septicemia following abortion. 

3. G. C., aged thirty-six years. No history obtained. On entry, temperature 
102°, hemoglobin indeterminable. Dilatation and evacuation performed, with trans- 
fusion of 750 c.c. whole blood. Died six hours after entry. Coroner’s autopsy 
showed incomplete abortion, sopsi.e, exsanguination. 

-}. A. II., aged twenty-seven years. Did not admit abortion. History' of bleeding 
for two weeks after three months amenorrhea. On entry, temperature 102°, pul« 
134, and respiration 3G, Vomiting, abdomen tense, chest clear, no severe bleeding. 
Given general supportive measures. Gradual downhill cour.‘^c with high temperature 
and pulse. Died eight d.ays after entry. Coroner’." autopsy showed peritonitis and 
endometritis, bilateral salpingitis and oophoritis. 




REACTIONS OF HUMAN UTERINE IMUSCLE IN VITRO TO 
PITUITRIN, ADRENALIN AND ACETYLCHOLINE AND 
THEIR RELATIONS TO THE ilENSTRUAL CYCLE 

Edgar G . Miller, Ph.D., Jessie Reed Cockrill, ]\I.D., and 
Raphael Kurzrok, M.D., Pii.D., New York, N. Y. 

(I'rom ilw Department of Biochemistry, the Department of Ohstctrics and Gyne- 
oology, and the Sloanc Hospital for Women, the College of Fhysicians and Surgeons, 

Columbia University.) 

■jV ^USCLE strips, approximately 10 by 3 by 3 mm., from lumian uteri 
obtained at operation in Sloane Hospital, were examined. Tliese 
were suspended, by the usual tecluiie for Icymograpli recording, in 100 
c.c. of Ringer’s solution at 37.5° C. The lever weight and the magnifica- 
tion on the kymograph record were constant. Tlie spontaneous rlijdhins 
of about 350 of these strips and their responses to the addition to the 
Ringer’s solution of pituitrin (0.5 c.c., 5 units) were recorded, jilore 
than five hundred strips were also studied with adrenalin (0.1 c.c. of a 
1:1,000 solution) and acetyl choline (50 mg. of the hydrohromide). The 
clinical history and examination of the endometrium, and frequently of 
the ovary, indicated for each case tlie time in the menstrual cycle at 
which the specimen was obtained. All days of the cycle were repre- 
sented except the second to the fifth (as a rule, operations are not per- 
formed during menstruation). With a few exceptions Avhich will he 
noted later, only uteri within the childbearing age were used. No 
uteri with demonstrable pathologic conditions were used, with the 
exception of some in which one or two small fibroids occurred. 

If the strips showed no spontaneous rhythmic contraction within an 
hour after they were set up in the recording apparatus, they were dis- 
carded. Such lack of motility may possibly be due to differences in the 
conditions of the hysterectomy (the anesthesia was gas-oxygen and 
ether in almost all cases). It definitely did not correlate with the time 
in the menstrual cycle, nor the time elapsed since the operation. 

Strips from different uteri, set up in parallel in the same suspension 
cjdinder, exhibited their different rhythms independently. Parallel 
strips from the same uterus usuaUy showed the same rhytlim. It was 
repeatedly noted that a strip contracting rhythmically and untreated 
may abruptly and spontaneously alter its rhythm, both as to timing and 
magnitude of excursion. Such changes may occur several times with 
one strip, and at any period during the time that it retains its activity. 
These observations throw doubt on the suggestions which have been 
made concerning the correlation of type of contraction-rhythm with the 
time of the menstrual cycle ; we have found no indication of such a rela- 
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Witherspoon reports 200 cases with 7 deaths due to perforation of the uterus, an 
accident which is negligible in our scries, and, we bcliei’C, avoidable, provided all 
points described in our technic arc rigidly obsen'cd. In our study of 730 abortions, 
only one death occurred from perforation, and this was probably the result of the 
patient’s own attempt at abortion, since the autopsy showed an old perforation. 

WJiether our procedure i.s followed by a low-grade parametritis 
after the patients leave our care is diffieult to ascertain. It seems to 
us that infeeted, necrotic placental tissue, if allowed to remain in the 
uterus for any length of time, is more likely to invite parametritis 
than if gently .removed with the least possible traumatization of tis- 
sues. >Since very few of our patients have been readmitted to the 
liospital service or have attended the clinics for prolonged after- 
treatment, we liave concluded that our incidence of cxtrauterine in- 
fection is lOAV. 

CONCLUSIONS 

1. A middle course between conservative and radical measures is ad- 
vocated for the treatment of inconijilete abortion, as exemplified by 
clilaiaiion and evaciiaiion. 

2. A comparative study of 730 patients, 605 of whom were treated 
surgically and 125 expectantly, shows that such a procedure is both 
safe and expedient. 

3. The method of treatment described shortens the period of hos- 
pitalization. 

4. The mortality rate following this procedure is comparatively low. 

5. Extension of infection beyond the uterus or the presence of sep- 
ticemia is a contraindication to dilataiion and cvacmfion. Such cases 
should be treated expectantly. 
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were railicr enlianced in magniinde. This case seems to be of interest 
in view of tlie ol)Scrvations of Novak on evidence of genital rejuvena- 
tion” witli granulosa cell tumors of the ovary. 

Kolipon lins rcporlccl inforesling sfiulics on the relation of estrin to uterine 
reactivity. In vitro tests willi tlic limnan muscle afldition of aniniotin (probably 
a mi.xturo of estrogenic substances) to the .suspension fluid gave no marbed effects, 
although the tone of the strip seemed to be stabilized; in sonic cases a diminution 
of the speed and amplitude of the rhythm appeared, wliilc in other cases, in which 
tlio rhythm was unafTcefod or increased, the intensity of response to the dregs ap- 
peared to be somewhat enhanced. 

Tliese ol)servations illnsirato the frc(]uent varitibilitj’- of reaction of 
uterine muscle to a given drug do.se. Tliey are consistent with the view 
tlmt tlic response may l)c conditioned by the liormonal balance of the 
tissue, but they cannot lie reconciled to the liormonal and menstrual 
cycle relations as claimed by ICnaus. They also, when compared with 
the recorded results on rabbit and other uteri, add emphasis to the 
difficulty of transferi'ing conclusions obtained from data on other species 
to the physiology and pharmacology of the human uterus. AVe believe 
also that the data on adrenalin and acetyl choline must be interpreted 
simply as relating to the action of these as drugs on the cell rather than 
necessarilj’' implying the intem'cntion of nerve end-structures of sjnnpa- 
thetic or parasjmipathetic type. 

Wo are indobtoU to Professor BonJ.amin P. Watson for constant cncourapoment and 
advice, and for his placing tlio large material of tlie .Sloane Hospital for Women 
and the Vanderbilt Clinic ac our dispo.sal. Wo also wish to tlmnk Professor Charles 
C. Lieb and Professor IMichacl G. Aiulinos of the Department of Pharmacology for 
their kind advice and assistance in both the technic and the interpretation of these 
results. 
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The following suggestions are made to prevent the transmission of sj'pliibs by 
blood transfusion and to secure for the patient a maximum of safety. The procedure 
of blood transfusion should be carried out by competent and well-trained men. Insb 
tutional work should be guided by a physician who is qualified and who should in-sist 
upon a minute examination of blood donors at frequent intervals for the presence o 
a syphilitic infection. There .should bo available at all times the facilities of a a? 
oratory wdicrein the common serologic examinations of donor's and recipient 's b oo 
for the presence of a sj-philitic infection is conducted. The examinaHon shou e 
made on the day of transfusion. The laboratory reports should be written, an no 
telephoned. Such reports should be made by a competent technician. - syp 
arG potcntitil transmitters. 


C. 0. Maland. 
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tion. Also, in repeated comparisons with strips taken from different 
laj'ers or in different planes from the same uterus, we found no consist- 
ent differences. We' could not relate the occurrence of these variations 
with the menstrual cycle nor with any other observable variable. 

Approximately 90 per cent of the uterine strips contracted when 
treated with pituitrin. This response occurred throughout the cycle; 
it was noted, however, that from about the twentieth day on there was 
an increase in the magnitude of the re.sponse. On 10 per cent of the 
strips pituitrin had no effect ; there was no correlation between this lack 
of response and the time in the cj’^ele, such eases being found at any 
period. In one ease onlj'- (on the eleventh day of the c.vcle) pituitrin 
caused relaxation. These results appear to contradict the conclusions of 
Knaus conceniing the close relationship between corpus luteum function 
and the time in the cycle and the reactivity of the uterine muscle to 
pituitrin. 

It was observed that repeated washing of a muscle with Einger’s 
solution might alter its reactivity. Such treatment in some cases ac- 
tivated an inactive uterus ; in other instances it aboli.shed, and in others 
increased, the subsequent response to iiituitrin. 

Adrenalin contracted 88 per cent, had no effect on 2 per cent, and 
relaxed 10 per cent, again without any correlation between the time in 
the menstrual cycle and the occurrence of atjqiical responses. Acetyl 
choline caused contraction in all cases, but with considerable variability 
in intensity of res])onse. With both of these drugs it was observed that 
the magnitude of response tended to increase from about the twentieth 
day on, although this was not as marked as in the case of pituitrin. 

Twelve strips which were treated vitli atropine (in amount not in 
itself causing any alteration of the normal rhythm) responded to sub- 
sequent adrenalin treatment by relaxation. 

Addition of crgosterol to the Einger’s solution, in 9 of 12 cases so 
treated, abolished tlic response to subsequent acetyl choline treatment. 
Tliis is in accord with the observations of Carter and iVlapson on the 
interaction between sterols and acetyl choline in frog gastrocnemius and 
heart muscle. In 3 cases the crgosterol caused a rcvensal of the re- 
sponse; thorough wa.shing with Einger’s solution abolished this reversal. 

Strips from 6 ])o.stmeno])ause uteri were tested. Their tone Avas un- 
stable, their rhythmic contraction feeble or lacking, and their responses 
to the drugs were slight or absent. A seventh case gave different, results. 
This was a uterus from a woman sixty-three years old, fifteen yeai‘s 
postmenopause. The jiathologist’s report indicated a ey.stndenoma of 
the ovary; there were numerous metastatic growths throughout the 
pelvis and abdomen. The muscle showed rhythmic activity and the 
drug responses, which were of the type normal for premenopause uteri, 
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An x-rny of the clicst on April 13, 1935, showed lobar pneumonia and cardiac en- 
largement. Tlie electrocardiogram on April 16 (Fig. 1) ehowed second degree 
iieart-block witli an auriculoventricular conduction time of 0.32 second. The auric- 
ular rate was about 100 and the vcnlricular .about 50 per minute. Aside from 

this and from a tendency toward loft axis deviation, there were no otlier significant 
changes. 

The patient showed a rapid progressive improvement. The temiierature became 
noimal the sevcntli day after admission and remained so until discharge. The pulse 
ranged between 81 and 40 per ininufc. 


Pig. 1. pjjj. 2. 



On April 22, the heart apiieared to approach the normal in size. Tlie systolic 
murmur and accentuated first sound were still present. The ventricular rate was 
about 42 and a faint short sound w'as heard at the left costosternal junction on 
and off, in addition to the regular lieart sounds, presumably due to auricular con- 
tractions. Complete auricuio ventricular block Avas the diagnosis. 

It was felt at this time, in view of the ab.sence of a definite history of 
rheumatism and the questionable reliance on the patient’s history of preexisting 
heart disease, that the lieart-block tvas caused Ijy pneumonia. This opinion was 
fortified by another electrocardiogram taken on April 24, 1935 (Fig- 2), whici 
showed complete instead of partial auriculoventricular block. In addition, there were 
changes in tlie configuration of the ventricular complexes, indicating alterations m 
the myocardial state. Such changes were negative T-waves in aU leads, and dinimu- 



HEABT-BLOCK AND PNEU3IONIA C03IPLICATING 

PEEGNANCY 


Louis IT. Sigler, M.D., Brooklyn, N. Y. 

(From the Cardiologic Service, Department of Mcdieine, and the Obstetric Service, 

Coney Island Jlospital) 

^ OM.PARATIVELY few cases of heart -block complicating pregnanej* were re- 
ported in the literature. Greenhill’s review^ up to lOtlS shows only 12 reported 
cases, including his one case. Since then one more case was reported by Bernstein, 2 
making a total of 13 cases. 

The main reason for this comparative sparsity of case reports is that complete 
heart-block in itself is an uncommon condition and is more so before the age of 
forty and in females. Tli.c frequency of pneumonia occurring during pregnancy 
likewise is very small, judging from the reported cases, and the fatality from it 
is rather high. 

I found no references in the literature of the coexistence of heart-block and 
pneumonia as complications of pregnancy. The following case showing this con- 
dition is therefore of interest. 

G. C., white, twenty-seven years old, admitted to the Obstetrical Division of the 
Coney Island Hospital on April 12, 1935, with complaints of cough and bloody ex- 
pectoration, pain on both sides of the chest on breathing and dyspnea of four days’ 
duration. There was amenorrhea for the past six months with definite signs of preg- 
nancy. The famih- history was essentially negative. In her past personal history, 
she mentioned that she was subject to frequent colds, was told that she had heart 
trouble about two years previously, and that she was pregnant a year before this 
present pregnancy, at which time she aborted at four months. 

The onset of the jirescnt illness dated back one week prior to admission, when 
she contracted a "cold.” The nose and eyes were running and there was a drj’ 
cough, which later became productive and blood-tinged. This was associated with 
sharp pain in the chest, more so on the right and more pronounced on deep breata- 
iiig and coughing. Four days prior to admission, she developed a severe chill whicli 
la.ited a few minutes. 

The physical examination showed her to be in ajiparent distress. There were 
marked dyspnea, moderate cya7iosis of the lips and dilatation of the tilac nasae. 
Her mentality wa.s clear and .Gic was cooperative. Her tcmpcTaturc was ini.2°, 
pulse SO, and rcsijiration GO. The blood pressure was 12-i systolic and -IS diastolic. 
Her dental hygiene was p.oor. The toiig'.ic was coated and the pharynx was injected. 
The lungs showed didiness merging with Ilatncs.s and diminished breath sounds at 
the right base. The upper portion of the right base showed bronchial breatliing 
and many fine medium inspij-atory ralc.s. There were also dullness and diisiinishcd 
breath sounds over th.o left lower lobe. The heart was enlarged both to the right 
!iud to the left. The soumls were accentmited, B. l)cing gwoator than A.. 'J'hcre was 
tystolic murmur heard along tlic loft sternal border with greatest intensity over the 
mitral area. The uteriis extended about 2tA fingers above the umbili'Mis. I'ctuI 
heart sounds uere heard at the right lower quadran:, with a rate of 190 and 
regular. It was ditH.-Hlt to m.ij* ouf tlic fetal parts. The extremities .--liowed no 
.abnormalities. 

The diagne.'is was: (1) Lobar piieiimonsa. (2) s*^vcntl> monil! prcgnar.ey, and 
(3) obi rheumatic her-rt diserue in the form of lailrrd insinncienf y. 
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treat hcart-blodc or uiiy oilier ciirtliuc case at the mere presence of tlic condition, 
■\vliicli is erroneous. In tlic ab.soncc of Hyjn2)loin.s of cardiac in.«ufllciency or of the 
anginal syndrome, no treatment is necessary rcgardle.ss of what the cardiac con- 
dition might be. In tlie presence of symptoms, Iiowever, proper therajiy must he 
used, 

Tlic most common manifestations of the terminal stages in ccmjdetc heart-block 
arc conges! ivo failure, the anginal syndrome or the Stokes-Adams syndrome. The 
first rcfpiircs rest in bed and diuresis. 'I'hc second may require antispasmodics, 
.sedalivcs, narcotics, or other medication. The third may re.sjiond to adrenalin. 
Digitalis should not be used in cases of jiartial heart-block with congestive failure, 
but it may be used in except ional cases of complete heart-block with congestive 
failure, where all traces of vagal intluence are gone. Even here it must be used 
witli great caution, and under careful supervision, and its value is questionable. 

In my discussion of the ju'ognosis of hcart-idock, I have, of course, not included 
the cases of arteriosclerotic origin. These usually have a poor jirognosis, but do 
not enter into our discussion here. We arc dealing with block earlier in life before 
the arteriosclerotic age. It must be realized, however, that even in earlier life the 
prognosis of the condition is grave where the myocardium is greatly damaged, or 
wliero the etiologic factor is continuously operative and is irremovable. 

SUMMARY 

A case of comiiletc heart-block and pneumonia comidicating pregnancy with a 
successful termination is reported. On the review of the literature no similar case 
was found, and onl}' 13 cases of complete heart-block alone in pregnancy were re- 
ported to date, exclusive of this case. The favorable iirogtiosis and the importance 
of ^Yithholding any thoraiiy in asymptomatic heart-block or any other form of com- 
pensated heart disease during pregnancy is stressed. 

I am indebted to Dr. Harvey B. Mattlicws, Director, and Dr.s. Paul E. AVesenberg 
and Maurice G. Derbrucico, Attendings. Department of Ob.stetrics, Coney Islana 
Hospital, for the privilege of observing this case from their department. 
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Moran, Clarence S.: Pibro-Adenoma of the Breast During Pregnancy and Lacta- 
tion, Arch. Surg. 31: 688, 1935. 

The writer reports on 27 fibroadenomas of the breast removed during pregnancy 
and lactation. It was observed that the tumors under these conditions wmre modi- 
fied, the changes being similar to those in the surrounding normal breast. 

Any lump noted in the breast during pregnancy and lactation should be ex- 
plored immediately unless the patient is under twenty-five or unless the lesion 
resembles a mastitis. In the latter case two w-eeks may be allowed for invo u- 
tion or abscess formation. The patient should be prepared for radical operation 
when removal of tissue for biopsy is undertaken. It is preferable to remove e 
tumor during pregnancy when the breast is less vascular. If the tumor is larger 
than one quadrant of the breast and is of the spindle cell type, it should be trea e 

as a sarcoma. 


Hugo Ehbenfest. 
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tion in the tendency toward left axis deviation. This was substantiated by another 
electrocardiogram done on April 26, 10.35, which is not reproduced here and which 
showed again complete heart-block and further changes in the T-waves. The mitral 
insulliciency could be explained on the basis of dilatation of the auriculoventricular 
ring. 

The patient was discharged from the hospital improved on April 27, 1935, and 
was followed in the cardiac clinic. During this time she showed little diminution 
in her cardiac functional state, although complete heart-block was still present. 
An electrocai'diogram taken in the clinic on Afay 16, 1935 (Fig. 3), still showed 
complete heart-block, but there was a slight change of the electrical axis toward 
the left, and the i)reviously negative T-wavc assumed a positive phase in all leads, 
with a diphasic tendency in the third lead. 

The patient was readmitted on June 10, 1935. Her general condition was ex- 
cellent. A tracing taken one day after the second admis.sion (Fig. 4) showed the 
'I'-wave in all leads to be more markedly positive and the electrical axis was within 
normal limits, indicating further changes and improvement in the myocardial con- 
dition. Complete heart-block was still present, however. She was delivered of a 
normal child on June 12, 1935. The i)lnccnta had to be removed manually. She 
ran a normal postpartum course and was discharged on June 20, 1935. 

DISCUSSION 

We recognize three degrees of heart-block. The first degree is that in which 
there is a mere prolongation in the time necessary for the spread of the electrical im- 
pulse in the heart; the second, whore there is an occasional interruption of the im- 
pulse; and the third, where there is a complete interruption of all impulses coming 
down from the auricles to the ventricles. The last results in complete auriculoventricu- 
lar dissociation or complete heart-block. The fir.«t and second degrees are by far more 
frequent and less serious than the third degree. The case presented here started 
a.s a second degree block and developed later into complete block. 

The most common cause of heart-block is degeneration of the heart associated 
with arteriosclerosis. For this reason, the prevalence of heart-block is much greater 
after forty years of ago. Other causes- are various infectious diseases such as 
rheumatic fever, influenza, pneumonia, diphtheria, .syjfliilis and so on; congenital 
defects in the conduction apparatus; various intoxication.s, especially that of 
digitalis and quinidine; anoxemia, and vagal .•Jtimulation. The last may be demon- 
stnited by carotid sinus pressure, which in susceptible individuals may result in 
reflo-X vagal block, as I previously described.-'^ In our case the condition evidently 
resulted from the pneumonia, for it started as a partial block and ended in com- 
plete block. Besides other progressive ehangc.s were noted in the myocardial state 
in the cour.so of the disease. 

The prognosis of heart-block does not dei)end merely upon its existence but upon 
the oper.itive causes and associated myocardial disease. Where the etiologic factor is 
entirely removed and the heart muscle is left in good condition, the prognosis is 
good. This is true in our ca.se. There arc many c;ises on record where individuals 
with complete heart -block lived in comparative comfort for many years. Among 
the reported cases of heart-block in jircgnaney, there were Ilermann and King's 
i-a.-^e.s who had 6 succc.=sful deliveries without complications; Freund's ease< with 7 
normal deliveries; Mclllroy and Randall’s patient,^ who went through two gesta- 
tions, the second of which was a delivery of twins. The interesting factors in our 
case are tliat the patient recovered from the pneumonia in spite of fiie cw’xisting 
heart-block, and the pregnancy was not interfered with in any way, tlsc delivery 
having bwa unevenffnl and the condition of the fetus unafteeted. 

The treatment in tliis ease consisted merely of Is-d rest and geneml t-nre during 
the jineumonic {HcricHl. This is stressed because we are always likely ;o attempt to 
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R.B.C., 8,800 W.B.C,, GO per cent polynucleurs, 20 per cent lymphocytes, 2 mono- 
cj’tcs, aiul cosinophiles. Color index, 0,77. Sedimenfation time, took twenty- 
five minutcH for the level to fall to 2-1 nmi. 

On the liftli day the patient was taken to the ojieratinp room and a laparotomy 
])orformcd. Convalescence was entirely uneventful and the jiatient was dischargefl 
on the fifteenth postoperative day. 

Macroscopic examination of part of both fallopian tubes and left ovary showed 
that one tube was 2 by 11,4 cm. and the other was by 114 cm. The walls of both 
were thickened. The lumen was obliterated in the loft tube, and in the right tube 
the lumen was open and contained spongy materi.al and blood. The other tissue sub- 
mitted was nothing but blood clots. 

Ovary measured 4 by 2 cm. in size, congested and rather roughened and irregular. 
On cut section, one end was occupied by a membrane and fetus which measured 
about 2^/2 by 114 cm. The rc.st of the ovary was occupied by blood and spongy 
material. The wall was exceedingly thin. 

Under microscopic examination, the left tube showed hyperplasia of the mucosa 
and the rest of the wall was infiltrated with fibrous connective tissue and round 
colls. The blood vessels wore thickened. The right tube showed decidual cells and 
chorionic villi in the lumen and the w.all was thickened with an infiltration of 
fibrous connective tissue and round cells. There were minute hemorrhages through- 
out the wall. 

The sections taken from the bloody and .spongy portion of the ovary showed the 
presence of placental tissue with its chorionic villi and decidual cells. 

The final diagnosis was (1) right tubal pregnancy, (2) left chronic salpingitis, 
and (3) left ovarian pregnancy. 

In the present case, with the whole fetal sac clearly imbedded in the ovary and 
the ovary still easily recognizable, there can be no question as to the diagnosis. 
But to have the left tube uninvolved and chorionic tis.sue found in the right tube 
presents a very interesting complication to' this case of left ovarian pregnancy. 
Certainly the clinical study of these cases has contributed very little or nothing to 
help in elucidating the etiology of this type of atopical nidation. 


PHOTOGRAPHY OP THE CERVIX UTERP 
Ralph P. Creer, and H. E. Kijible, M.D., Chicago, III. 

A lthough many attempts have been made to photograph the cervix uteri, I 
have been unable to find any references to the subject in the literature, 
have seen a few irhotographs of this organ, none of w’hich could be termed success 
ful. In most cases drawings have been used to illustrate lesions of the cerMX. 
Proper lighting seems to be the main problem. The usual set-up consists of strong 
spotlights placed as closely as possible to the camera. It is very difficult to ig > 
the entire cervix in this manner, and a further disadvantage is the fact tliat the ig 1 
travels practically parallel to the camera lens, thereby producing a very flat 
The cervix, wdiich is round and has considerable modeling, appears to be all on on 

flat plane. 

Dr Kimble and I have developed a technic which is new and we believe has se\en 
distinct advantages. The essential factor in the success of our work 
tography of the cervix has resulted from the use of a specially designed spec , 

*Reafl at a meeting of the Chicago Gynecological Society, May 8. 193G. 



LEFT OVARIAN PREGNANCY AND RIGHT TUBiVL PREGNANCY 


■\V. K, PuDNEY, M.D., P.A.C.S., Montclair, N. J. 

(From the Obstetric Service of the Mountainside Hospital) 

'^HE priraarj* reason for reporting this case is tliat of the extreme rarity of a left 

ovarian pregnancy complicated hy a suspected right tubal pregnane}*. 

Mrs. G. K., twentj'-seven-year-old housewife, was admitted to the Hospital on 
April 7, 1933. A preoperative diagnosis declared it a case of right-sided ectopic 
pregnancy. An operation performed on April 13, 1931, under sjjinal anesthesia, in- 
cluded a left oophorectomy, bilateral tubal resection (partial), dilatation and 
curettage, and a routine appendectomy. 

The final diagnosis was left ovarian iiregnancy. On April 25, 3931, the patient 
was discharged, cured. 

The patient’s chief complaint consisted of vaginal bleeding, lasting over a period 
of three weeks, and entailing moderate disability. Associated with the vaginal bleed- 
ing the patient ex*perienced abdominal pain, nervousness, exhaustion, mental de- 
pression, loss in weight, and constipation. 

Her husband is living and well, and she has had one previous normal pregnancy. 
She is an only child whose father and mother are living and well. There has been no 
history of chronic di.scases in the family. In addition to the usual childhood dis- 
eases, .she hud pneumonia and also a fracture of her right leg. 

After the onset of her menses at the age of fourteen, her periods were of the 
four- or five-day tjiJC, occurring every twenty-eight day.s, with a mild amount of 
dysmenorrhea. Between periods .«he had some Icucorrhea. 

The patient’s jircsent illness commenced about three weeks before admission 
to the hospital, when she began having severe pains in the abdomen and some tender- 
ness. The pains were mainly in the lower abdomen, but occasionally she noticed 
slight pain in the center of her back. She hud some nausea and vomiting, but no 
eructations of gas. The patient was usually somewhat constipated, necessitating an 
occasional cathartic. Her constipation was not increased during this illness. At 
the same time as the onset of her pain, .‘-he began to menstruate. I'his bleeding 
continued until the lime of her admission. She passed several small clots. Previous 
to this her periods were regular and of four or five days’ duration. The date of 
her last regular ])eriod is not given. She had no .symjitoms of shock, but was very 

nervous, mentally depressed, exhausted, and began to lose weight. She had no short- 

ness of breath, no jirecordial pain, and no p'.dintation. There were no oilier positive 
symptoms in any of the other organ systems. 

Physical examination showed jtalient to be a well-nourished and well-devclojiod 
young female, who did not appear ac.utely ill and had no sifccial coinplaints 
at the time of admission. Blood ]>rcssiire 330/.S0. Abdomen not distended and no 
masse.® felt. Marked degree of deep tenderness in the lower right quad.-ant. 
Xo rigidity, no fluid. Vaginal examination not done. I'empeniture 98' F.. pulse 

SO. respinitions 20 on admi.ssion. Patient was kepi under ol-senation for four 

days. Puring this time there was a moderate amount of vaginal bleeriint;, :nid the 
jeuient complained of the same pain® previously noted. Tliey were not exorueiating, 
howmer, and sh.e could be kept fairly comfortable with V* gr- of luinina!, t.i.d. 

Urine .®howed cle;ir, acid iti reaction, specific gravity I.OgO. No aiiiinnin. sug.'ir. 
acetone, or diacotic acid. Few squamous epilhelia and leucocyte®. lio red blood 
t'cll.® or cre-ts. Blors-l count reveahr<l a hemoglobin of .I? t”T eent, with. 0 . 0 OQ 
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A NEW, NONHUUTATING OPAQUE i\rEDITOr 
EOR UTEROSAUPJNGOGRAPIIY 

PllEMMINTARY RePOKT 

Paue Titus, M.D., 11. E. Tapel, M.D., R. H. j^IcClellan, M.D., and 
P. C. Messer, B.S., Pittseurgh, Pa. 

(From ihc Dcimrtmcnt of Ohutctru'a and Gynccoloou and ihc John C. Oliver Memo- 
rial Fvscareh Lahoratory, SI. Maryarcl Memorial Jlonyital) 

' I ’HE injection oJ; iodized oil into the nterns and fallopian tubes 

* for tlie pui’iiose of x-ray visualization, suggested by Cary in 1921, 
has been a valuable diagnostic iiroeedurc. Its limitation or proper 
restriction solely to patients in Avbom small tumors are suspected or 
tubal obstruction has been demonstrated by means of gaseous insuf- 
flation (Rubin test) may still be debated by some. Nevertheless, the 
fact that sliarj) eliemieal reactions with irritative salpingitis and the 
formation of parametritic masses are not infrequentl}^ seen folloiving 
such injections, argues for a limitation of tlieir use. This has sug- 
gested, moreover, that the usefulness of this procedure is impaired by 
its risks, and that a nonirritating medium would be considerably more 
satisfactory. 

The source of the chemical salpingitis and parametritis frequently 
initiated by these injections seems to lie in the liberation of free 
iodine from iodized oil. 

Mono-iodomethane sulphonate of sodium (skiodan) in watery solu- 
tion is entirelj'- nonirritating and has been used extensivelj'’ in urologic 
work, but its lack of Auscosity made it unsuitable for uterosalpmg- 
ograph3^ Several different combinations with viscid media AAmre de- 
Aused in an effort to dcA^elop such a solution of the same A'iseosity as 
iodized oil. Dextrose, starch, glycerin, propylene glycol, and traga- 
eanth AAmre rejected after animal exioerimentation shoAved that foi 
A'^arious reasons, to be outlined later, thej' Avere unsuitable. 

A solution containing 40 per cent of mono-iodomethane sulphonate 
of sodium (skiodan) in acaeia 20 per cent finally proA'^ed suitable. 
Injections in the tubes of rabbits shoAA'^ed no irritatiA’^e, histologic 
changes, and its clinical use has folloAved thus far A\dth entirely satis- 
factory results. Moreover, the x-ray pictures seem sharper and eleaiei 
than with the iodized oil prepai-ations. 

A more detailed description of this preparation, its development, the 
animal experimentations, and its clinical use is to follow this prelimi- 
nary report at a later date. 

‘Suggested and developed by Dr. O. AV. Barlow of the Research Laboratories, 
Winthrop Chemical Company. 
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a modified^ large size, duck billed type, with two special low voltage bulbs mounted 
in the proximal end of each blade. The inner surfaces of the speculum are of jet 
black tinisli, so as to avoid glare from the shiny metal. Tlic bulbs are shaded so as 
to j)revent any light from shining into the lens or from producing undesirable high 
liglits. The lamps are connected to a series of ten flash-light batteries, thereby 
eliminating the ])ossibilify of any serious injury to the patient as ;i result of electrical 
shock. The current supply to each bulb is independent of the other, and it is possible 
to increase or diminish the intensity of each light separately. In this way we arc 
able to control the lighting of our field. For example, in some cases it is best to 
have the lower light stronger th.an the upper light or vice versa. In other words, 
wo are able to “model” the cervix with our lights much the same as if the cervix 
were not an internal organ. "With the source of light out of our way, it is a simple 
matter to set up any camera on a tripod that can be easily .and quickly raised or 
lowered and make the exposure. Most of our pictures have been taken with a 5 by 7 
inch clinical camera mounted on an Agfa “Universal” tripod. However, .>5000088101 
pictures have been made with a 314 hy inch Auto Graflex .and a 2^1 by 3i/i inch 
Zeiss Icon with a double extension bellows. It is possible to use a Leica camera for 
this type of work provided a supplcmentarj- lens is employed. Lenses of short focal 
length are jireferred in all types of cavity phofograplna A comparatively short 
focal length lens permits one to place the camera nearer to the subject; it reduces 
the exposure time and gives a greater depth of focus. Our pictures arc taken about 
natural size with an average exposure of two seconds at F :S, using Eastman super- 
speed portrait film and a 0 inch focal length lens. Supersensitive panchromatic film 
does not produce the best photographs. If the finer details of the cervix arc to be 
brought out clearly, films that are le.ss sensitive in the red end of the spectrum must 
bo used. This is easily explained when we realize that the colors of the tissues of 
normal and pathologic cervices are nearly all compo.>=ed of various shades of red. 

High lights on the cervix are quite troublesome. These are due to the mucus 
which is always present on tiie surf.ace of the tissue. A jiowdcrcd mucus digestant 
called “Alcaroid” may be used to remove this substance, thereby decreasing the 
intensity of the high lights. A small piece of moist cotton is dipped into the powder 
and ajqdied directly to tlie cervix for three to five minutes. 

Blurred jiictures due to movement of the jiatient have been few. If the patient 
liolds her breath during the exposure, movement is minimized. We have found the 
ordinary ollioe surgical examining talde with suitable leg rest a very c.«sential part 
of our equipment. The comfort and ease of the patient must be considered if good 
jihotographs are to be produced. 

Many conditions of the cervix lend themselves to color jihotograjdiy. .Tiist recently 
Hr. Kimble and I have made several natural color pictures using the Finlay color 
process. 

The cervix can l.ic photograjdied best when the lights are placeil within the 
speculum. This method has three distinct advantages. First, the light is not in the 
way of the camera. Second, the cervix is lightc>l from a slight angle and as a result 
mo'leling is ]iossible. Third, light dccretises with the square of the distance it 
travels; therefore, by jilacing lights a .•^hort di.stance from the cervix, it is possible 
to use .‘•mall low voltage lamps. 
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KEVIEW OF THERAPEUTIC PROCEDURES 

Eliulinaiion. — 

Colon Lavage: An essential part of the Koliinda Hospital treatment 
entails tlic irrigation of the reetnm and colon, using 500 e.e. of warm 
water at, a time and eont inning the lavage nntil a satisfactory evacua- 
tion of fecal material has been obtained and the water returns clear. 
This may rerinire from thirty to sixty minutes and may he repeated 
every six honrs if the convulsions continue or if an anuria develops. 
This appears to be rather drastic therapy when the same I’esiilt ap- 
parently pan be achieved Avith enemas. 

Enemas : The usual soapsuds enemas may be giA^en. Tavo hundred 
cubic centimeters of a saturated solution (50 pei- cent) of magnesium 
sulphate has been used to dehydrate the patient. It is dehnitely con- 
traindicated in the presence of a scA’ere oliguria. 

Catharsis; The Kotunda Hospital treatment prescribes tAvo ounces 
of castor oil or throe ounces of misturae sennae compositum if the 
])atient is conscious If unconscious, the stomach is AAm.shed out Avitli 
Avarm Avater and the pnrgatiA’e injected before the tube is AvithdraAAUi. 

2. Sedation. — 

Morphine^ is giA'en hypodermatically in % fo tioses. Tavo 

hours should elapse betAvccn injections and no more than 2 gr. should 
be giA'en in tAventy-four hours. One-eighth to one-fourth grain may he 
giAmn intravenousl.A' if the coiiAuilsions cannot be controlled AA'ith the 
usual doses, or if the patient is maniacal. If the respiratory rate drops 
to 10 per minute, no more morphine should be giA'en and atropine may 
baA'e to be injected. 

Morphine, if given in large amounts to animals, produces a rapid 
and marked acidosis, due to the decreased elimination of carbon 
dioxide by the hnigs. It also cau.ses a concentration of the blood and 
a decrease in urine volume. 

Chloral hydrate is one of the most essential jAarts of the Stroganoft 
treatment. If the patient is conscious, 2.0 gm. (30 gr.) are given ni 
milk by mouth. If unconscious, it is giA'eu in 100 c.c. of milk by 
rectum. In either case, it is repeated eA-^ery six hours, but the dose 
is decreased to 1.5 gm. (23 gr.). If the coiiAuilsions cannot be con- 
trolled, these amounts are increased 25 to 50 per cent. 

Chloral hydrate is a poAverful cardiac depressant and may cause a 
drop in the blood pressure. The side actions produced bj'' it shoAV 
considerable resemblance to those of chloroform. 

Chloroform is used freely in the Stroganoft' treatment. It is a defi- 
nite Ihmr poison and is noAv used in A'ery feAV elinics. 

Ether has been giA^en by inhalation to control the conAUilsions, oi 
60 c.c. of ether and 120 c.c. of oliA'e oil or mineral oil may be given 
by rectum. It causes 'an increased pulmonaiy secretion and, there- 
fore, if used should be administered Avith caution. 

Magnesium sulphate has been given intraspinally, intravenously, 
and intramuscularly. The latter tAvo methods are preferable and aie 
as folloAA^s: _ 

Intravenous,-* 20 c.c. of a 10 per cent solution are injected j ' 
peated CAmry hour until the eonAuilsions are controlled. Occasional.), 
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THE TREAT]\IEXT OP ECLA:\rPSIA 
WiLLTA:\t J. Dieckaianx, B.S., M.D., Chicago, Iee. 

(Fwv) llie Depart mr.n1 of Ohstefrics ami Gynecolofip, The Univcr.'^ity of Chirnyo, 
and The Chicago Lying-In JJonpiiat) 

T he ti-eatmeiil of eclampsia is still unselllcfl. Some obstetricians 
advocate medical treatment with a complete disregard of the preg- 
nancy. Some advise the immediate termination of pregnancy, usually 
by cesarean section, and others advocate a combined medical and ob- 
stetric treatment together with individualization of the ease. We shall 
first outline the essential procedures of the various methods of treat- 
ment and then describe a combined method which seems to give the 
best results in many clinics. 

Drugs, including the nitrites, croton oil, pilocarpine, etc., and proce- 
dure.s, such as the injection of air into the breasts, nephrotomy, renal 
decapsulation, dry cupping, hot packs, etc., are used only rarely. 

The treatment of eclam])sia, in general, has been divided into sur- 
gical and medical. 

The surgical treatment consists of the immediate termination of the 
Iiregnaney by cesarean section, vaginal hysterotomy, or by manual or 
instrumental dilatation (accouchement force) of the cervix, followed 
by version and extraction. The only large clinic, as far as we know, 
in which eclampsia is still treated by immediate delivery is the Berlin 
Frauenklinik, supervised by Stoeckcl. No recent figures for their 
maternal mortality are available, but others who practice immediate 
delivery have reported a mortality rate as high as 23 per cent, and 
less experienced iihysicians may have a mortality I’ate of 4S per cent, 
as reported in one city. 

The medical treatment may be divided into two large groups, as 
follows : 

Stroganofi' or .Sedation I^IcthodH Large amounts of morphine and 
<‘hloral hydrate are administered. Any necessary manipulations arc 
performed under chloroform anesthesia. Veneseedion and <farly, but 
not forcible, delivery through the natural jiassage arc advisi^d. 

Kotunda Hospital or Elimination ^Method-: Colonic irrigalion, pur- 
gation, starvation, and the parenteral injection of 3 jier cent .sodium 
Idcarbonate sohition are tlie essentials of the original treatment. The 
use of morphine and v<>nesection have been added. T.abor may be in- 
u'ueed only after three days’ treatment. 
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is negligible. He occasionally still uses the procedui-e. The writer 
has noted no beneficial rcsnhs in a small .s-ei-ies of patients. 

4. Parenteral Fluids. — 


Sodium Bicarbonate : Five hundred cubic centimeters of a 1 per 
cent solution are injected beneath each breast, or intravenously in 
severe cases, according to the Rotunda Hospital treatment. This so- 
lution, as well as normal saline and Ringer’s solution are, as a rule, 
contraindicated in eclampsia because the tissues are usually edematous 
and, therefore, contain an excess of electrolyte. 

Glucose Solution^- : Various concentrations are recommended for in- 
travenous injection. Titus and coworkers advise 500 e.c. of a 15 per 
cent solution, which is injected over a period of thirty minutes and 
ma}’’ be repeated two to four times in twenty-four hours. Fay and 
Arnold give 50 e.c. of a 50 per cent solution every four to six hours. 
I,‘ as a rule, gi^m 500 to 1,000 c.c. of a 20 per cent solution over a 
period of thirtj' to fifty minutes and repeat it every six to eight hours. 
In certain eases 300 to 800 e.c. of a 30 per cent solution, or 100 to 200 
c.c. of a 50 per cent solution are given. 

Two hundred cubic centimeters of a 50 per cent solution of sucrose 
also has been used. Although our experience is limited, it is no more 
efficacious than glucose and if the anuria persists, it is potentially 
dangerous. 

The proper use of hypertonic solutions of glucose in pregnancy is 
one of the outstanding accompli.shments of modern obstetrics. The 
improvement in the maternal mortality rate for eclampsia in the past 
fifteen years must be attributed in great pai't to parenteral injections 
of glucose solution. 

5. Spinal Puncture. — This procedure has been tried at various periods 
and again has been recently advocated b.Y Arnold and Fay. They 
drain the canal eveiy three to six hours, as is necessary. 

6. Dehydration. — The convulsions, coma, hyperpyrexia and various 
other cerebral and visual symptoms are in all probability caused by 
an abnormal amount of water in the tissues of the brain. As a rule, 
there is an edema but all of these symptoms and signs can be produced 
by an abnormal loss of fluid from tlie brain. Almost all methods of 
treating eclampsia have resulted in a negative fluid balance. The 
most recent method to dehydate is the Temple treatment which was 
described by Arnold and Pay® in 1932. They delij’^drate their patients 
by repeated spinal drainage, by magnesium sulphate solution given 
intravenously and by mouth or I’ectum, by intravenous hj'^pertonie 
glucose solution, by venesection and starvation. The fluid balance is 
regulated so that it is negative. Dehydration was used in the nineties 
to control the convulsions of eclampsia and uremia but was discon- 
tinued. While the present method is a tremendous improvenient over 
the old one, the results are no better than -those achieved with otJiei 
methods. It has been our experience tli'a^i^-cessive restriction o 
fluid and very large doses of magnesium sulphate as a purgative iia 
occasionally seemed to make the toxemic patient worse. 

Diet. — During the eclamptic attack, nothing should be ^ 

mouth. Complete starvation for at least tliree days is part o 
Rotunda Hospital treatment. 


‘Solutions in 
various concerns 
large cities. 


00 to 1,000 C.C. amounts for parenteral in^.^cUon are prepared 
in^d readily available through medical supply houses in aln 
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tlie injection of 100 to 200 e.e. of a 2 pei- cent is more efficacious tiian 
tlie ]0 per cent solution, especially in a patient with hypertensive 
encephalopathy. 

Tntramnscnlar, 35 c.e. of a 25 per cent solution are injected deep 
into the gluteal muscle and 35 e.c. are given after each convulsion 
Until controlled. As much as 200 c.e. has been administered in twenty- 
four hours. 

iMagnesium is eliminated chiefly by the kidney. Therefore, if an 
anuria or even a severe oliguria is present, magnesium is retained in 
the blood and may reach a concentration at which coma ensues and 
death may result. 

Barbiturates. — Sodium amytak’ may be given intravenously as a 10 
per cent solution. The rate of injection is 1 c.c. per minute. Five to 
ten cubic centimeters, 0.5 to 3.0 gm. to 35 gr.) may be necessary 
to control the convulsions; then 0.2 gm. (fl gr.) is given every four 
hours either by mouth or rectum. 

Tmminal sodium or phenobarbital sodium, 0.12 to 0.8 gm. (2 to 5 
gr.) can be given subcutaneously or intravenously. 

Xembutal or pentobarbital sodium.'’’ 0.5 gm. (7^2 g>’-) 
solved in 10 c.c. of sterile water and 4 to 8 c.e. given intravenously 
at the rate of 3 c.c. per minute; 0.6 to 0.8 gm. (6 to 8 eajisules of 3^^ 
gr, each) is given in addition by rectum. Ten or 12 capsules may be 
given alone by I'cctum. If convulsions recui' or restlessness ajipears, 
8 to 6 capsules may be given and repeated in twelve hours, if necessary. 

The barbiturates, if given intravenously to animals, stop convidsions, 
jiroduce muscular relaxation, induce .sleep, and lower the blood pres- 
sure, The latter efl'ect is usually only temiiorary, but it ma.v be so 
marked and prolonged that an anuria or oliguria results. 'Ihey pro- 
duce a slight increase in the carbon dioxide content of the blood and 
a fall in the pll. that is, a slight and temporary acidosis is produced. 
A slight lilood dilution occurs, but in view of the marked increase in 
weight and volume of the sjdeen, the dilution is apparently not a true 
one but is due to a withdrawal of cells Ijy the s])leen. Large amounts 
of the barbiturates arc certainly contraindicated. !McGee reports that 
when amytal was given intravenously in eclamptics. it lowered the 
blood jiressnre to such a degree that an anuia’a was jirofluced. Ejihe- 
drine sul])hate had to lie given to raise the blood pressure to produce 
a secretion of urine. 

8. Venesection. — The withdi-awal of 800 to 3,000 c.c. of blood is still 
practiced in some clinics. The results of treatment indicate that vene- 
section is not essential, jiroviding other procedures can be carried out. 
Furthermore, it cannot be performed very often; only one venesection 
may produce an anemia of such a •legree that, if there is excessive 
blood loss during delivery, infection may occur because of lowered 
tissue resistance or cle.nth may result from the anemia. The e<rlamptic 
l»atient is not jilethoric. The average hemoglobin is 1-}.!I gm. per 300 
• •.c. of blood. This tignre. which is high for the pregnant individual, 
is the result of the blood <‘ojicenlrati«tn. .\fter delivery the hemo- 
globin will <lroj) 30 to 40 per cent. 

Irving lias sulistilutcd plasmapheresis for venesection. One thou- 
sand cul)ic eentimctei-s are drawn into a sterile bottle eontiuning 
sodium citrate. I'luler aseptic <ronditions the cells are separated frcun 
the plasma and reinjected into the patient. The loss of hemoglobin 
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It is obvious that the mortality rate for the mild eases is markedly 
increased by any proeediii-e which carries its own mortality. In con- 
trast, the severe cases carry a very high mortality rate and any pro- 
cedure which hastens delivery without any liigli inherent mortality of 
its own increases the patient’s chances for reeoveiy. The conclusion 
is obvious that severe eclamjisia is best, treated by early deliveiy. 

Mail}’’ obstetricians liaA’e stated that it is difficult, if not impossible, 
to classify the type of eclampsia early enough to be of value. At the 
Chicago Lying-In Hospital we ela.ssify the severe type by the presence 
of one or more of the following findings; 

t. Coma. 

2. Temperature of 102® F. or more. 

f!. Pul.se rate over 120. 

4. Pespiratorj’ rate over tfo. 

u. More than 10 convutsion.s. 

0. Cardiovascular impairment (edenia of the lung.s, persistent cyanosis, low or 

falling blood pressure, low pul.«o pre.'isure, etc.). 

7. Failure of our trcattnent to: 

(a) Stop the convulsions or prevent their recurrence. 

(b) Produce a urinary output of at least 700 c.c. per twenty-four hours. 

(c) Prevent the onset or incrca.ee in degree of coma. 

(d) Produce a dilution of the blood as indicated by a decrease of at least 10 
per cent in hemoglobin, coll volume or serum protein concentration. 

With these criteria and the knoAvledge of what our treatment should 
accomplish, we can frequently classify the tyjje of ease on admission 
or within six to eight hours. If the case is severe arrangements are 
made to terminate the pregnancy by the easie.st and safest method. 

COMBINED METHOD OF TREATMENT (CHICAGO LYING-IN HOSPITAL) 

The treatment which is used at the Chicago Lying-In Hospital® and 
vdiicli, -with perhaps minor changes, is used in many other clinics, may 
be tex’med the ‘ ‘ combined method ’ ’ because the essential parts of the 
various methods have been systematized for certain definite purposes. 


GENERAL TREATMENT 

The patient is placed in a quiet, cool, darkened room. Constant 
observation is neeessaiy to prevent injury to the tongue, falling out 
of bed and aspiration of vomitus or drowning from the opcasiona 
excessive pulmonary seci’etions. A mouth gag (clothes pm, ^o 
brush) and tracheal catheter should be at hand. A catheter shoui 
be kept in the bladder until the patient is definitely improving. Ijm 
temperature, pulse and respiratory rate, urine volume, and blood pi as- 
sure^ should be determined every two hours until the patient is cm - 
scions and improving. The period is then lengthened to four houi. 
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8, Verjitriiiii Yiride. — few eliuie.s, ns far as we knoiv, still treat 
eclampsia ivitli this drug. Gillespie,” some years ago, described its 
use as follows; Sixty minims of veratvone are given on admission, and 
f5 minims every ten minutes until there is sigliing respiration, copious 
vomiting, vdiieh sliould last for at least two hours, and a soft pulse 
Avith a rate of 40 to 60 per minute. Anderson states that at the Glas- 
gow Royal ^Maternity Hospital they give 0.5 c.c. (7^/2 minims) of 
veratrone if the systolic blood pre.ssure is over 160. They never repeat 
the injection because of the possibility of shock developing. This drug 
is a powerful cardiac depressant. Bailey and Schwarz each stated 
that when the use of the drug was popular many patients Avent into 
vascular collapse or .shock after its administration and some deaths 
Avere undoubtedly attributable to it. 

9. Pregnancy. — It is an ineontroA'crtible fact that the products of 
conception (placenta and/or fetus) ai-e responsible in some AAmy for 
the eclampsia, and that the eaidier they are remoA-ed the better chance 
the patient has of surAUAung. Mortality reports, some of Avhich are 
gh'cn in Table I, indicate that surgical treatment, almost Avithout 
exception, results in an appallingly high death rate. Likewise, if 
medical treatment is used and no attempt is made to terminate the 
pregnancy, especially in the scA-ere eases, the mortality rate is also 
A'ery high. IIoAA'Cver, the radical .surgical method in inexperienced 
hands giA’es a mortalit}' rate Avhieh is t.Avo or three times as great as 
the radical medical method in the same hands. It is obA’ious that there 
is a middle course. Careful obseiwations in many clinics indicate that 
the medical treatment, togetlier Avith early but not forcible termina- 
tion of pi-egnancA*, gives the best results. 

Eden and coAA'orkers haA'e .stated that the patients AA'ith eclampsia 
could be classified as mild or severe, depending on certain symptoms. 
They stated that the ease Avas scA^ere if Iavo or more of the folloAving 
findings Avere present: Coma, temperature over 103° F., pulse rate 
over 120, more than 12 conA-ul.sions, blood pressure over 200, no edema 
and the urine solidifies on licating. 

Eden classified 706 patients AAdio had been treated by A’arious 
physicians. 
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of cardiac failure, 300 to 500 c.c. of a. 30 per cent, or 100 to 200 c.c. 
of a 50 per cent solution arc given. We have never seen any injurious 
effects if the glucose solution is properly prepared and administered. 

PREGNANCY 

While the various procedures outlined above ai-e being carried out, 
the iieriod of gestation, size of fetus, and irritability of the uterus are 
determined. No attempt to start labor or terminate the pregnancy 
should be instituted until the eclampsia is under control, which usu- 
ally requires six to ten hours. 

Antepartum and Intrapartum Eclampsia. — If there is eephalopelvic 
disproportion, a cesarean section should be performed when the 
eclampsia is under control. This presupposes that the ease is not 
actually or potentially infected. 

Severe Eclampsia — Over 35 Weeks' Gestation: If there is no dis- 
proportion and if the cervix is effaced and soft, labor should be in- 
duced by rupturing the membranes, care being taken to drain off as 
much of the amuiotic fluid as possible, and, if necessary, inserting a 
bag. Pituitrin in doses of one or two minims or preferably pitoein 
maj’’ be given subcutaneously every thirty minutes until the interval 
between contractions is two or three minutes and the duration of each 
is forty to fifty seconds. But if the cervix is long, firm and closed, a 
cesarean section should be performed if the environment is suitable. 

Severe Eclampsia — Under 35 Weeks’ Gestation: The cervix will, as 
a rule, be unefi;aced, firm and closed. In general, labor should be 
induced as described in the preceding paragraph. 

Mild Case — Any Period of Pregnancy: No operative procedure 
should be carried out. Labor should be induced only if the cervix is 
soft and partty dilated. If the patient is not delivered, she must be 
kept under close observation until the pregnancy is terminated, be- 
cause if the eclampsia recurs it is usually of the severe type and is 
quite often fatal. 

Postpartum Eclampsia. — The treatment is entirety medical. 

DUST 

If the patient is conscious or as soon as the stomach is emptying 
itself, as indicated by a failure to aspirate water which has been pre- 
viousty injected, a 10 per cent solution of Karo sju'up is injected 
through the nasal tube at houity intervals. The initial amount is 
50 c.c. and is increased by 50 c.c. amounts up to the patient’s toler- 
ance (usualty 200 to 300 e.e.). These feedings are continued until the 
jpatient is able to take the eclamptic diet which consists of water, 
fruit juices and fruit. The fluid balance must be watched carefully 
and kept negative. 

MISCELLANEOUS PROCEDURES 

The withdrawal of 500 to 1,000 c.c. of blood may be necessary if 
acute cardiac failure and pulmonary edema develop. Spinal punctme 
is rarely if ever indicated and then onty if there are signs of a mark- 
edly increased intracranial pressure. The blood pressui’C should be 
vmtehed carefully. Occasionally it drops before delivery and may 
require treatment. After delivery a 10 to 15 pound weight (sana 
bag) should be placed on the abdomen and. a tight binder applied xo 
ei^t to twelve hours to prevent vasomotor collapse. If the latter 
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ami laler llie intervals arc increased still further. The patient’s con- 
dition as to tlic number of convulsions, the de^rree of coma, tlie quality 
of the pulse, difficulty in hreathinjr, cyanosis, etc., should be noted. 

CON\X-LSIONS 

Since all drugs are toxic in the doses necessary to control the con- 
vulsions, we prefer to use several .simultaneously. Smaller amounts 
are, therefore, required and the undesirable effects of each are mini- 
mized. A number of hypnotic drugs are mentioned because all are 
not ahva.ys available. We prefer magnesium sulphate and luminal 
sodium. If the ease is protracted, chloral hydrate is used. 

Morphine. — One-fourth grain is given on admission and repeated at 
hourly intervals until the convulsions are controlled or the respirations 
drop to 10 per minute. 

I\ragnesium Sulphate. — Ten cubic centimeters of a 25 per cent or 
equivalent amounts of a 50 per cent solution are injected and 5 c.c. 
of the former solution are given after each convulsion or until a total 
of 30 c.c. has been given. 

Luminal Sodium. — Three-tenths gram (5 gr.) is injected subcutane- 
ou.sly and, if necessary, it is repeated in twelve to twenty-four hours. 

Chloral Hydrate. — Two grams (30 gr.) are given in 100 c.c. of starch 
water (one tablespoonful of starch to 100 c.c.) by rectum and re- 
peated as nece.ssary, 

ELIMIKATIOK 

A soapsuds enema is used and should be repeated until a satisfac- 
tory bowel movement has been obtained. If the patient is vomiting 
the stomach is emptied with a nasal tube but no cathartic is injected. 
Sodium sulphate (Glauber’s salt), 30 to 45 gm., is a safer purgative 
than magnesium sulphate. 


IIYl’EFtXEXSIOX 

The blood ])rc.ssure, at least in part, is compensatory. All sedative 
drugs lower it. but tbe barbiturates and chloral hydrate are the most 
effa'acious in reducing it or in preventing further increases. 


KEN'AL AND CEREHRAL- SVMPTO.MS 

The oliguria or anuria, coma, fever, tachycardia and cerebral edema 
are treated with injections of hypertonic glucose solution. Five Inin- 
dred to 1.000 c.c. of a 20 per cent solution are given intravenously 
over a ])eriod of thii-ty to fifty minutes and this amount is repealed 
every six to eight hours, if nece.ssary. The temperature of the solu- 
tion at the needle point must be 100° F. This can be achieved by 
immersing at least three feet of (be rubber tubing in water at a tem- 
l-erature of 10-1 to 10(»° F. Within four hours after tlie injection the 
urine volume should e(jua! at least fiO jier cent of the volume injeetcil. 
.''‘ufiicient gluectse solution is given to insure a urinapj.: output of at 
least 30 c.c. i)er hour and should bo continued dnring'.ffTje postpartum 
period until the n<»rmal diuresis begins. If (he 20 per <'ent concen- 
iration does not produce ;i diure.sis. .500 to ^>00 c.c. of a 30 per ceisl 
solution arc used. If tb.ere is .an nnasajva < 0 ' if tljere tsre .syinjdorns 
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GYNECOLOGIC OPERATIONS 

Jonas, Emil: Simplified Technique of Abdominal Supravaginal Hysterectomy, 
Illinois M. J. 68: 347, 1935. 

The author lists G positions where fibroniyomas may be found wlien the perito- 
neum is opened. Eacli position necessitates a slight modification in the technic, 
wdiich is as follows: one clamp is placed on the insertion of the round ligament 
into the uterus. A No. 1 chromic catgut suture is placed laterally to the clamp, 
and the ligament cut between clamp and suture. The process is repeated on the 
fallopian tube and the ovarian ligament, bilaterally. Each suture is left long 
and held by a separate forceps. The .sutures arc now raised so that the two layers 
of the broad ligament cun be separated. The .anterior layer on each .side is cut 
downward in the direction of the cervix, hceping close to the uterus. The blad- 
der is pushed away and a transverse incision is made on the anterior layer from 
one side of the cervix to the other. The uterus is delivered through the abdominal 
opening b}’’ means of traction forceps and the bladder elevated -with a narrow 
retractor. A cut corresponding to that made in the anterior layer is now made in 
the posterior Layer of the broad ligament, and the terminal cut ends are pushed 
downward, exposing the uterine vessels. These are now ligated as follows: using 
No. 1 chromic catgut and a cervical needle two mass sutures are taken into the 
cervical tissue one-half inch apart and one-half inch from the cervix. The long 
ends of these sutures are tied on the anterior wall of the cervix. Another lig- 
ature, carried by an aneurysm needle, is placed between these two sutures. A 
transverse cut now amputates the cervix. Usual treatment of the stump and 
peritoneum follows. 

Eugene S. Auei:. 

Loute, L.: Systematized Ligamentopexy in Conservative Gynecology, Pressc med. 

84: 1628, 1935. 

The physical factors responsible for the maintenance of the normal position 
of the uterus are reviewed, and the mechanism of acquired retrodisplacements 
of the organ is discussed. 

The author presents his modification of the round ligament shortening opera- 
tion by Doleris, and advocates the method for correction of either existing retro- 
displacement or as a routine procedure in any conservative gj-necologic operation 
to prevent future displacements. 

Technic: Pfannenstiel incision. The round ligaments are cut laterally at their 
entrance intp the internal inguinal ring and the distal segment is ligated. Eaci 
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occurs, epliedriue {% gr.) every two to four hours, hypertonic glucose 
solution and occasionally blood transfusions are necessary. Atropine 
in doses of %oo gr- should be given if there are many rales. Up to 
Yso gr. may he given within one hour if pulmonary edema occurs. 
Oxygen should he administered by nasal catheter if the patient is 
cyanotic. 

ANESTHESIA 

Operative procedures can be performed quite often without auj'- ad- 
ditional anesthesia because of the large amounts of narcotics already 
given. If additional anesthesia is necessary, local infiltration with 
novocaine solution is preferable. 
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OBSTETKICAL SOCIETY OP PHILADELPHIA 

MEETING OF MAY 7, 1936 

V 

The following papers were presented: 

Ovarian Bupture Causing Intraperitoneal Hemorrhage. Dr. S. Leon Israel (by 
invitation). (For original article, see page 30.) 

A Consideration of Lumbosacral Spina Bifida Occulta With Special Beference 
to Uterine Prolapse. Dr. George M. Laws. (For original article, see page 126.) 

Some Bemarks Concerning the Use of Internal Podalic Version in . Obstetrics. 
Dr. George Ulrich. 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF MAY S, 1956 
The following jiapcrs were presented: 

Photography of the Cervix Uteri. Dr. Ralph H. Crcer and Dr. 11. E. Kimble. 
(For original article, see page 162.) 

Vascular-Berial Effects of Posterior Pituitary Extracts in Pregnant Women. 
Dr. William J. Dieckmann and Dr. Herbert L. Aliclicl. (For original article, see 
page 131.) 

Evipal Soluble Anesthesia in Gynecology. Dr. Herbert L. Schinitz. (For origi- 
nal article, see page 102.) 

Clinical Observations on the Effect of 800 K. V. Boentgen Bays in Uterine 
Carcinomas. Dr. Henry Schmitz. (For original article, .-^ee page 7-1.) 

Evaluation of Salpingostomy and Tubal Implantation for the Treatment of 
Sterility. Dr. .1. P. Grecnhill. (For original article, see page 39.) 
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Holier: Hydrosalpinx Following Sterilization by Crushing and Ligation of 

Uterine Tubes, Arch, f. Gj-nak, 155: 185, 1935, 

The author describes three instances in which hydrosalpinx resulted from 
sterilization operations by crushing or ligating the tubes. In one patient both 
methods were used. He believes that sterilization operatioriif should be preceded 
b}’’ careful temperature, leucocyte and sedimentation time controls to rule out any 
possibility of existing infection, and that no operation should be performed until 
all tests are found normal. The sterilization should never be performed until at 
least eight weeks have elapsed since deliver^', abortion, or fever, A longer period 
.should be allowed if pelvic thromboses or pelvic infection has been present. 

The method of sterilization should be as simple as possible. All stumps and 
all tissues with impaired circulation should be extraperitonealized, Tlie author 
now uses subperitoneal resection of the tubes without ligation, followed by peri- 
tonealization. He recommends using onh' the isthmic portions of the tubes be- 
cause this will iirevent either immediate hydrosalpinx formation or ascending 
infection with subsequent hj'drosalpinx. Anj' evidence of tubal infection or 
inflammation at the time ofl operation requires tubal resection rather than 
sterilization by anj’ form of tubal ligation. 

Ealph a. Eeis. 


Riinge, H.: Disturbances Following the Removal of One Ovary, IMonatschr. f. 

Geburtsh. u. Gyniik. 100: 233, 1935. 

It is ordinarily believed that during the course of an operation, \vc may safely 
remove one ovary without concerning ourselves about subsequent disturbances. 
However, it is the opinion of Eungo that trouble arises more frequently than is 
realized. He instituted a follow-up of 345 women who had only one ovary removed. 
Of this number 196 were traced. In the majority of instances tlie original diag- 
nosis which necessitated removal of one ovary Avas either chronic inflammatorj' 
disease or ectopic pregnancy. In order to determine AA’hether the remaining ovarj' 
suffered from removal of the other ovary, a study Avas made of disturbances m 
menstruation folloAving the operation. Regular menses as before the operation 
52 per cent, improA^ed menses 13 per cent, unchanged menstrual periods 4 per cent, 
more frequent periods 7 per cent, less frequent periods 2 per cent, diminished Aoaa 
9 per cent, increased floAv 5 per cent, and amenorrhea 3 per cent. Cystic degenera- 
tion of the remaining ovary Avas found in 15.5 per cent of the cases, "iiliereas m 
severe instances, ovarian cysts arc the result of adhesions around the oA’ary Avith 
prcA'ention of follicle rupture this is by no means true of all cases. Furthermore, 
not all cases of cystic ovaiy are associated Avitli menstrual disturbances. Even preg 
nancy may occur in the presence of a cystic ovary. The practical lesson from this 
study is that for undisturbed genital function to occur, both ovaries are essential. 

J, P. Greenhiia. 


Dieulaf6, R.: Conservation of the Uterus After Bilateral Oophorectomy and the 
Question of Uterine Hormones, EeA\ franc, de gjmec. et d’obst. 31: 21, 1936. 

The author is of the firm opinion that numerous clinical facts show that con 
servation of the uterus even after both OA^aries are remoAmd is far from illogica 
because it frequently preAmnts the appearance of menopausal symiptoms av ici 
usually folloAV castration. Histologic and experimental inA’estigations show la 
the uterus has an internal secretion. Furthermore, the anatomic situation of to 
uterus helps in maintaining the physiology of the small pehds. The author 
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rectus muscle is perforated with forceps obliquely at the level of the internal ring 
through the middle inguinal fossa about a centimeter medial to the deep epigastric 
artery. With forceps the free ends of the round ligaments are drawn through the 
oblique tract and sutured to each other in front of the recti. Abdominal wall 
closed in usual manner. 

Following advantages are stres.sed: Simple operative technic based upon an- 
atomic and physiologic principles, with practically no operative risk; good im- 
mediate and remote results (checked by pelvic examinations and hysterography) ; no 
detrimental effect on fecundity, pregnancy, delivery or postpartum state. 

ARXOLI) GOIiDBEItCEn. 


Thoma, E.: The Alexander- Adams Operation. Results of an Investigation of 200 
Operations, Afonatschr. f. Geburtsh. u. Gyniik. 103: 49, 1936. 

In a series of 200 Alexander-Adams su.spension operations the author reports 
recurrences in only 1 per cent as far as the anatomic results were concerned. 
Concerning functional results, the operation was a success in 91 per cent of the 
cases. Only 2. .6 per cent of the patients actuall}’" claimed they were not helped by 
the operation. There was onh' 1 abdominal hernia in this series. Pregnane^' fol- 
low'od in IS..*! per cent of these patients and complications did not occur in a 
single one during labor. 

J. P. Greexiiim.. 

Sigwart, W.: Ventral Suspension of the Utenis and Its Permanent Results, 
Monatschr. f. Goburt.sh. u. Gyniik. 102: 286, 1936. 

The author claims the following advantages for liis operation for ligament 
suspension of the uterus: Tliere is no danger of ileus. The uterus is placed both 
in a practical and physiologic position. Other disturbances do not occur and dur- 
ing subsequent pregnancies and labors there are no complications. Tliere are no 
disturbances as a result of the fixation of the round ligament. 

.1. P. Gkeexhii.l. 

t 

Goulart de Andrade, Claudio: The Treatment of Prolapse of the Uterus by Hal- 
ban’s Operation, Rev. dc gyncc. c d’Obstet. (Rio de Janeiro) 29: 631, 193.5. 

The writer reports in detail two cases of complete prolapse of the uterus op- 
erated by a modified Ilalbaii’s technic which in his belief proves highly satis- 
factory for this type of case. 

F. L. Adah: axd .T. Suarez. 

Brandt, T.: A Tubo-Uterine Method of Permanent Sterilization, Acta obst. et 
gynec. Scandinav. 16: 160, 1936. 

In the author’s method of producing permanent sterilization in women he first 
places a ligature about 1 cm. below the uterotubal junction on each fallopian 
tube. This aflixes the tubes to the titerus. He then proceeds to make the usual 
uterotubal o.vcisioti and closes the wound in the uterine corner with two Lernbert 
stitches. The raw surface is then completely peritonealized with the round 
Uganient although this ]iart of the operation is not essential. The ojieration can 
readily be performed in three minutes, it is bloodless, tind the lesults according to 
the author are excellent. 


J. P. Gr.EE.VHIl.I.. 
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Jaylc, F.: Esthetics in Laparotomies, Coinjif.. roiul. Soc. franc;., ch; gvnccc. 5: 2(5!), 

The ideal for a surjceon is io leave beliiiid an invisible siKaalare of his surgical 
performance. In most instances vhcre a median abdominal incision is employed, 
about two-thirds of the incision is later hidden bj' the pubic hair, provided there 
is an abundant growth of hair. However, Jayle makes a plea for the Pfannenstiel 
transverse abdominal incision because it is the most esthetic of all. 

.1. P. GnEEKHii.n. 

Mahoney, Louis E.: Prevention of Gas Pains, Am. .1. Surg. 32: 272, 103G. 

Gas pains are the most distressing postoperative complication. Proper prepara- 
tion of patient and extrcmel)' gentle operative manipulations are verj' important. 

Ordinary postoperative treatment and usual dietary regime predispose to gas 
formation. Hospital liquid diet is semistarvation and causes proliferation of putre- 
factive and gas-forming bacteria. Liquid diet is to be avoided and water and 
solid food ^von at once. iMineral oil is prescribed and enemas are avoided. 

The results of such technic arc good appetite, no gas pains, bowel movement on 
the third day, very little loss of weight, and earlier return to work. 

J. Thohnweel Witherspoon. 

Ulrich, B.: Emboli Occurring After Operations Performed Through the Vaginal 

Route, Compt. rend. Soc. frang. de gyndc. 6: 120, 1936. 

Postoperative embolism remains as one of the most disagreeable problems for 
the g 5 mecologic surgeon. However, the author points out that the risk of embolism 
after operations through the vagina is extremely small. Gjmecologists agree that 
75 per cent of all postoperative emboli occur after operations for uterine fibroids, 
and in most instances without preliminary phlegmasia alba dolens. The only in- 
stance of embolism after a vaginal operation, a hysterectomy, was reported by 
Fournier. One of the most important reasons for the infrequency of emboli after 
vaginal operations is the lack of operative shock, though shock not infrequenth 
follows abdominal operations and is due to a number of causes. Among them are 
long duration of the operation, long inhalation anesthesia, Trendelenburg position, 
and extensive and frequent brusque instrumental and digital manipulations in the 
abdominal cavity. On the other hand, vaginal operations may be performed veri 
quickly without a general anesthetic and ndth a minimum of manipulation. 
Furthermore, there is far less risk of infection with a vaginal operation. 

J. P. Greenhiee. 

Hristu, C.: Vaccino-Therapy and Avoidance of Drainage, Bull. Soc. d’obst. et de 

gynec. 25: 43, 1936. 

During the past seven years the author has not resorted to drainage. He builds 
up the patient’s resistance by vaccinotherapy^. He vaccinates his patient for a 
month before the operation. At the time of laparotomy' he removes the appendix 
prophydactically. He is particularly careful that all bleeding is checked anc 
routinely gives vaccines after operation. In 1935 he reported a series of 500 sue 
cessful appendectomies without drainage. 

J. P. Greeniiiee. 
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lioves that, a healthy ut.eniH or one even slightly inflamed should he retained 
even if a woman has passed her sexnal life. The uterus, however, should he fixed 
in place to prevent retroflexion or descensus. 

.T. P. OKKENiniiL. 

Lindner, G.: Conservative Treatment or Operation for Chronic Adnexal Disease, 

ivronatschr. f. Geburtsh. u. Gynak. 102: 216, 1936. 

The author investigated the results of treatment in 611 cases of adnexal dis- 
ease. He found that the end-results of conservative operations were inferior to 
those of nonoperative conservative treatment. However, conservative therapy 
requires a longer time and usuallj' more than one course of treatment must be 
administered over a period of manj' weeks. If conservative treatment does not 
help the patient or if severe pain persists, then a radical operation should be 
performed regardless of the patient’s age and her desire for children. 

.T. P. GnEKxninn. 

Baumgart, E.: The Question of Eadical Operation for Chronic Adnexal Disease, 

Jlonatschr. f. Geburtsh. u. Gjuiilk. 102: 149, 1936. 

Baumgart is of the opinion that in spite of strenuous efforts with conservative 
therapy and in spite of repeated conservative operations, many women with chronic 
adnexal inflammation have recurrences which keep them in ill health for many 
years. These patients become free of sj'mptoms only when, in spite of their youth, 
a radical operation is performed. Hence the author advises that if conservative 
treatment does not help a patient with adnexal disease, and an operation is to be 
performed, the operation .should be a radical one, even when the ovaries are not 
badly diseased. In these young women the author failed to observe menopausal 
sjTiiptoms after radical operations. 

.1. P. Gr.EExnn.L. 

Bjorkenheim, Edv. A.: A Case of Malignant Tumor of the Ovary of Mesenchymal 

Origin in a Six-Year-Old Girl, Finska liik.-sUllsk. handl. 78: 49, 1935. 

Bjorkenheim reports a case of malignant tumor of the ovarj* of mesenchymal 
origin in a girl six years old. A unilateral oophorectomy was done. 

The history presents a child apparently normal at birth wlio at the age of four 
years .showed enlargement of breasts with pigmentation of areolae. Severe vaginal 
bleeding had occurred on two occasions. A tumor of the right ovary about the size 
of a baby’s head was removed at operation. A very detailed report of the micro- 
scopic studies follow.s, together with a review of the statistic.s, the incidence of 
primary sarcoma of the ovary being placed at 1.6 per cent to 7.5 per cent b}' 
the various authors. 

A follow-up two years after operation found the patient well and attending 
school. 

E. C. Axdp.ka.ssex. 

Kanter, A. F..- Congenital Absence of the Vagina, Am. .1. .Surg. 30: 314, 1935. 

The author describes a simplified operation for making an artificial vagina. A 
small transverse incision is made across the hymen and bj’ blunt dissection the 
bladder is separated from the rectum. This cavity is then packed. The cavity i.c 
dilated, douched and repacked at regular intervals. Within two to three moiith.s 
this cavity will be comjdetely lined with epithelium, the origin of which prol>ab]v 
is the hymen. 


.1. TlIOr.XWKI.I. WlTlIER.SPOOX. 
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American Board of Obstetrics and Gynecology 

The AAH’itten examination for Group B applicants Avill be held in tlie 
A'arious cities throughont the United >States and Canada on Saturday, 
March 6, 1937, at 2:00 p.m. Pi’actical oral, and clinical examinations 
for Group A and B applicants aagII be held at Atlantic City, N. J-j 
on June 7 and 8, 1937. 

Applications must be received at least sixty days prior to the ex- 
amination dates. Secretary: Dr. Paul Titus, 1015 Highland Building, 
Pittsburgh (6), Pa. 
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cine. By tlie end of the nineteenth century, well-established Women’s 
Clinics were functioning in several countries, many combining gjme- 
cology with obstetrics in both teaching and practice. In Great Britain, 
Germany and Austria, combined departments, under the guidance of de- 
partmental heads well grounded in both branches of tlie specialty, were 
created, thus placing the teaching of diseases of ■women on a sound basis. 
In France, however, gynecology and obstetrics Avere distinctly separated, 
as they are today, the teaching of the former being in the hands of gen- 
eral surgeons, avIio, Avhen appointed to the chairs of gjniecology, limited 
their instruction and practice to that art. 

In America several physicians made noteworthj’^ contributions to the 
development of the science and art of gyneeolog 3 L The names of Ephra- 
im McDoAvell, J. Marion Sims, Robert Battey, Nathan Bozeman and 
manj'- others are familiar to all practitioners and medical students and 
recall to mind the importance of their original work. Ephraim 
McDoAvell opened the door to abdominal surgery, and the stoiy of Jane 
Crawford has been told and retold in the classroom and before medical 
societies. To J. Marion Sims Ave OAve a debt of gratitude for conquer- 
ing a distressful malady, vesicovaginal fistula, and even to this day the 
technic AAdiich he so carefullj’’ developed is employed unchanged in the 
treatment of a number of these disorders. PolloAAung Sims in the 
Woman's Hospital in the State of New Yoi’k, Thomas Addis Emmet 
presented to the world the principles of vaginal plastic surgery. Robert 
Battey, of Rome, Georgia, proposed his operation of removing the 
ovaries to “establish at once the change of life for the effectual remedy 
of certain otherAvise incurable maladies.” This operation Avas a source 
of controversy from the beginning, and maj’' have helped to settle the 
point that normal ovaries should not be removed. The brothers, John 
Light Atlee and Washington Lemuel Atlee, played an important part 
in American gynecology. Washington Atlee Avas aAvarded the prize of 
the American Medical Association for the year 1853 for- his paper en- 
titled “The Sui’gical Treatment of Fibrous Tumors of the Uterus, 
Heretofore Considered Beyond the Resources of Art.”* On Jan. 5, 
1861, the Obstetrical Society of Boston was organized. This society, 
the oldest in our specialty in this country, has held continuous meet- ■ 
ings since that date or for seventy-five years. The American Gyne- 
cological Society Avas founded in 1876 and the American Association 
of Obstetricians and Gynecologists in 1888, this organization becoming 
the American Association of Obstetricians, Gynecologists and Abdomi- 
nal Surgeons in 1920. The progress of American gynecolog.v is ivell 
depicted in the transactions of these tAVO National Societies. 

In North America the tendencj’’ of the present is to unite the tAvo 
specialties in a woman’s clinic. This ideal situation is becoming more 
and more apparent in educational centers, such as the university Ims- 
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T he specialty of gynecology lia.s gone tlirough three different phases. 

It was at first attached to medicine, then to surgery, and it is now 
coordinated with obstetrics. The Greek conception of tlie teaching and 
practice of medicine had a tendency toward unification : tlnis, Hippoc- 
rates taught and practiced both medicine and surgery. The Arabs owed 
their success in the sciences to the Greek authors, wliose writings they 
translated and whose traditions they followed. With the jnigration of 
the center of medical education to occidental Europe, the physicians 
abandoned tlie practice of surgeiw to the surgeons and barbers. During 
the thirteenth century physicians and surgeons again appropriated all 
the branches of medical practice. Diseases of women, the therapeutics 
of which were medicosurgical, wore treated by all. In Prance, Recamier, 
although a physician, practiced uterine curettage, amputation of the 
cervix, and vaginal hysterectomy. 

After the discoveries of Pa.steur and Lister the surgeons took over the 
practice of gynecology to a gi’eat extent, and .iustly profited ])y the im- 
petus and improvement which they contributed to thi.s branch of medi- 
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1796, there are no facilities for housing patients except for diagnosis. 
This is one’ of the large out-patient clinics of Boston. In 1931 there 
were 2,209 gynecologic patients making a total of 8,928 visits. Of this 
group only 84 or less than 4 per cent were recommended to hospitals 
for operation. In 1935, 2,103 patients made 7,117 visits and 71 pa- 
tients, slightly more than 3 per cent, were referred for operative pro- 
cedui’es. While it is true that in hospitals having a House Service a 
larger number of patients may be sent in for surgical intervention, 
these figures tend to show, nevertheless, that the majority of patients 
with gynecologic complaints may he treated by eonseiwative means. 
At our 1929 meeting, Walter T. Dannreuther, in his paper entitled 
“The Teaching of Postgraduate Gynecologj^’^ stated that in the year 
1928, at the gynecologic clinic of the New York Postgraduate Medical 
School and Hospital, 2,864 new patients liad been seen, of which 228, 
about 8 per cent, had been operated upon. In view of the foregoing, 
one cannot help but feel that conservative tlierapy, even though pro- 
longed over a considerable period of time, is more skillful treatment 
than castration by hysterectomy, and will certainly react to the ad- 
vantage of the patient in most instances. 

The American Board of Obstetrics and Gynecology, the foundation 
and function of which formed the subject of Dr. Dannreuther ’s presi- 
dential address in 1932, has done and is doing a great deal to elevate 
the standards of our specialty in this country. Examinations con- 
ducted by this board have shown that education in gynecologic and 
obstetric pathology has been sadly deficient in our American medical 
schools, and a not uncommon statement by candidates for the board s 
examination is that they have not looked at a microscopic slide since 
they left the medical school. 

Fred L. Adair, writing on obstetric education in the report of the 
Sub-Committee on Obstetric Teaching of the White House Conference, 
states ; 

There are relatively few places where additional training in obstetrics can be 
secured. Such opportunities exist mostly in the large cities in connection ’with 
maternity hospitals. Usually such hospitals have not had close connection ’with 
medical schools. 

What is said about obstetrics applies equally to gynecology. Many 
of the large hospitals in America have no separate gynecologic service 
or Avoman^s clinic, the gynecology being assigned to general surgery. 
In the presence of this condition, it is evident that patients, for the 
teaching of our specialty, cannot be grouped and used to advantage 
to the patient, the student, and the teacher. By segregating these 
patients on a separate service, on the other hand, the methods em- 
ployed for their care can be better demonstrated and special labora- 
tories for gynecology can be established within the department. It 
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pitals. In certain American schools, where obstetrics and gyneeologj^ 
are given in a number of different hospitals, it is deemed advisable to 
have separate chairs ; since the physical plants are geographically so far 
apart, their correlation is a difficult task for one individual to control. 
In such instances, it is desirable that the instructor in obstetrics be well 
grounded in g3mecology and the teacher of gjuiecologj’’ in obstetrics. 
While a phj'sician ma^’' limit his instruction and practice to one or the 
other branch of the specialty, his efficiencj’ will be all the greater if 
his fundamental training has been equal in both. An obstetrician who 
has not had thorough training in gynecologj’^ is handicapped in present- 
ing the art to his students, just as a gynecologist who does not have 
a basic understanding of obstetrics is at a disadvantage in attempting 
to impart knoAvledge in relation to pregnanej* and childbirth. If, for 
one reason or another, the head of the department prefers to teach 
obstetrics or g.ynecolog.y, the other branch should be presented b}' an 
associate who niaj’’ also hold a full professorship or who ma}’^ oecupj’’ 
a prominent position in the department. If gjuiecology is not given 
the place which it deserves in a woman’s clinic, it is likely to be ap- 
propriated by the Department of Surgery. Adequate preparation for 
the teaching of diseases of women involves a knowledge of pathology, 
bacteriolog.y, endocrinologj^ irradiation, conservative treatment and 
surgical technic; obviouslj* a long period of postgraduate study is es- 
sential to acquire this erudition. In the Tufts Medical School, although 
the chairs are separate, both departmental heads are in charge of 
unified clinics and practice both branches of the specialty. 

In the past, ojie of the greatest hindrances to a combined department 
has been a well-planned coxirse in obstetrics with very little attention 
being paid to gynccologjL As pointed oxit, the practice of this art 
includes considerabh* more than the performance of an hj’sterectomjL 
The attitude of manj" teachers has changed materially during the last 
decade, directing their instruction toward diagnosis, office treatment, 
and the indications for operation. The technic of major pelvic opera- 
tions should be left for postgraduate study and whatever time the 
undergraduate student spends in the operating room should be devoted 
to the study of living pathology. In other words, the time of the medi- 
cal student should be utilized for basic sciences and whatever knowl- 
edge he. can best acquire during his undergraduate day.s, rather than 
to subject matter which can be better obtained by postgraduate in- 
struction. 

That gynecology is not synonymous with ixelvic surgery is mani- 
fested by the fact that only a limited number of patients with pelvic 
symptoms in a large clinic come to operation. At the Xcw England 
Medical Center, a part of which is the Boston Dispcnsaiy, founded in 
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The American Board for Medical Specialties was organized in 1933 
and 1934 for the purpose of coordinating graduate education and cer^ 
tifieation of medical specialties in the United States and Canada. This 
board reports to and functions in conjunction with the Council on 
Medical Education and Ho.spitals of the American Medical. Association. 
It is made up of representatives from the Association of American 
Medical Colleges, the American Hospital Association, the Federation of 
State Medical Boards of the U. S. A., the National Board of Medical 
Examiners and the several special examining boards. This is evidence 
of the effort which the profession in America is making to elevate the 
standards for the various specialties. The effect of such constructive 
activity should be far reaching. 

In order to ascertain the existing conditions in regard to the teaeli- ■ 
ing of gynecology in North Ameidca, a personal study was started in 
October, 1934, and the list of medical schools approved by the Council 
on Medical Education and Hospitals of the American jMedical Associa- 
tion, published in the Journal of the American Medical Association, Aug. 
26, 1933, was used as a basis. There were listed 87 approved schools, 11 
of which covered only the first tAvo years of instruction, leaving 76 
schools, 67 in the United States and 9 in Canada, AAdiich gave courses 
in gjmecology. A questionnaire containing 17 questions was sent to 
the 76 professors of gynecology or professors of obstetrics and gyne- 
cology. Fifty-six, or 73 per cent, of these questionnaires Avere returned. 
The data eomiiiled therefrom ai-e, therefore, only approximate, but a 
sufficient number of schools ansAvered to make the figures fairly repre- 
sentative of a cross-section of the departments in the United States 
and Canada. 

It Avas found that gynecology existed as a separate department m 
21 schools; that it was combined with obstetrics in 34 schools, and asso- 
ciated Avith general surgery in only 3 schools. In one instance in Avhich 
gynecology is combined with general surgery, it is so allied only clini- 
cally ; i.e., gynecologic patients are assigned to the surgical serAUce, but 
.the course in gynecology is separate and not integrated with obstetrics. 

In another instance, gynecology is combined AAdtli both obstetrics and 
surgery. Since the teaching is done in a uniAmrsity hospital, the pa- 
tients are divided into tAvo groups: (1) surgery and gynecology, (2) 
obstetrics and gynecology. The services are for three-month periods, 
the first three months the surgical and gynecologic service taking the 
tumor and inflammation eases and the obstetric and gynecologic serv- 
ice taking the plastic repairs and the functional cases. The second 
three months the order is reversed, etc. In the third instance g^e- 
cology is a division of the surgical department and is not combined 
Avith obstetrics. To summarize (Chart 1), gynecology is combined 
Avith obstetrics in 60 per cent, it is a separate department in 37 per 
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should be apparent that the physician who regards himself as a spe- 
cialist should have a basic knowledge of the pathology involved in the 
lesions which he is treating conservatively or operative!}’’, and that he 
should have at hand the proper facilities to impart this knowledge to 
his students. The formation of these services in gynecology or in ob- 
stetrics and gynecology offers another advantage and that is a place 
where the student may be further trained after leaving the medical 
school. Such services can be adjusted to offer two types of education : 
training in gynecology for a number of months as part of a general 
hospital interneship and a residency whei’e every few years a well- 
trained specialist may be graduated. The facilities for special train- 
ing for men who have served long iiiteimeships and desire to specialize 
in this branch of medicine are extremely limited in America. The 
establishment of gynecologic or of women’s clinics in all large hos- 
pitals would be a logical solution of this problem. 'Working along 
these lines, the American Board of Obstetrics and Gynecology, in the 
April, 1936, number of the American Journal op Obstetrics and 
Gynecology, published a survey of obstetric and gynecologic oppor- 
tunities in 89 hospitals in the United States and 12 in Canada, this 
survey having been made in 1935. 

H. J. Stander, in an article entitled “Teaching of Obstetrics and 
Gynecology in the United States,”* gives the following excellent reasons 
why the department of obstetrics and gjniecolog}" should be a combined 
one: 

I. Both branches of the specialty deal with the pljy.siology of the reproductive 
system of women. 2. We are just on the threshold of discoveries in such fundamental 
questions as the hormones, related to menstruation and reproduction; how can one not 
schooled in all phases of female physiologv* hope to comprehend, much less add to, 
the information of the intricate relationships of these hormones? .3. All progress in 
medicine depends upon careful observation and investigative work. Obstetrics and 
gjTiccology arc in a field with common interests and its investigative work should be 
conducted in a combined department. 4. Operative obstetrics to be done well should 
be done by one familiar with and trained in operative methods and asepsis. Similarly 
the gjTiecologist, if he is to be somewhat more than a knife-loving operator, must have 
an obstetric point of view. 

With thi.s okstetric point of vicAV in mind, the pelvic surgeon will 
refrain from doing bigb amputation of the cervix when treating cervi- 
cal lacerations in young women during the childbearing age, he will 
not do abdominal fixation of the uterus in an attempt to correct retro- 
version or prolapse in women who are to have more children, and he 
will not remove the uterus to control hemorrhages of endocrine origin 
in the adolescent. I have previously emphasized, by figures, that the 
therapy of gynecology is mainly conservative. 


•Am. J. surr. SS: 61. 1935. 



190 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 





PHAISTEUF: UNDERGRADUATE TEACHING OF GYNECOLOGY 


189 


cent, and it is united with surgery in 5 per cent of the 56 schools 
answering the question. The fact that the majority have a combined 
department tends to show that the ideal arrangement is being gradu- 
ally reached, and further tends to imply that the small minority who 
still combine gyneeolog.y with general surgeiy should take steps to 
remedy this condition, if we correctlj’^ assume that the large majority 
are desirous of expending their efforts in the proper direction. 

It was definitelj' shown (Chart 2) that gynecology is taught largely 
by clinicians and not by full-time teachers in these 56 schools, 39 
schools having part-time, 12 schools both full- and part-time and 5 
schools full-time teachers. 



Chan 1. Cliart 2. 


Gynecology is taught (Chart 3) in the third and fourth years in S3 
per cent of the schools in the United States which answered the ques- 
tion. The Canadian schools, because of their five- and six-year connses. 
teach this subject in the last two or three yeai's. Didactic lectures 
(Chart 4) are given in 90 per cent and omitted in 10 per cent of these 
schools, while clinical lectures are held in S6 per cent, and not em- 
ployed in 14 per cent, the figures being nearly the same. Didactic 
lecture.s vary from 0 to 72, the average number being 29. and clinical 
leetnre.s from 4 to 224 with an average of 41. the highe.st number of 
lectures applying to obstetrics and gynecology being in n combined 
department. The subject was required of all students, and all stated 
that they were assigned to the out-patienl department. This seems to 
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tioii of patients in the out-patient department and the earrying out of 
office procedures in the treatment. Those wlio favor operative clinics 
do so in order to demonstrate gross pathology on the living rather than 
to inculcate lessons in technic. • One of the best arrangements which is 
functioning at the present time in a combined department is tlie follow- 
ing; Third year, (a) didactic course and clinical lectui’es, (b) tivo 
months of gynecologic pathology and gynecologic ward rounds. 
Fourth year, (a) clinical lectures thirty-two hours,* (b) two months’ 
residence in the woman’s clinic, full time, of which approximately 
one-third is given to gynecologj'^, operating room, ward work and out- 
patient department. 

To the inquiry; ‘'Give sugge.stions you may have with regard to the 
teaching of gynecolog}’^, such as its place in the curriculum, methods of 
teaching, course, content, etc.,” interesting and illuminating data were 
received. Space permits quoting only a few of the replies. 


One professor of gynecology writes: “Obstetrics and gj-nccologj* should occupy 
a place in the curriculum equal to that assigned to general surgery. The course in 
gynecology should be interrelated with that in obstetrics. I favor a lecture course, 
ward work, out-patient department work, etc., carried out in a combined manner in . 
these two.” 

2. Another answer: “I believe that gynecology is of less importance for the 
student than obstetrics. Emphasis should be placed upon pathology, diagnosis, and , 
the method of treatment which is indicated. Do not believe that any attempt should 
be made to teach operative gynecologj* per se to undergraduates. ’ ’ 

3. “Because of the great advances made in recent years in medical and surgical 
gynecology, this subject should by all means be taught as a major branch.” 

4. “I believe that didactic teaching during the junior year, with not too much 
emphasis on treatment and clinical teaching, with emphasis on diagnosis and 
treatment in the senior year, is a desirable arrangement, remembering always that 
gynecology is today to a large degree a specialty and should, therefore, not be 
overemphasized at the expense of obstetrics.” 

5. “Present set-up is a result of reorganization about four years ago. Up to 
that time gynecology had been a short didactic course, submerged in general 
surgery. It was taken out of this department and separate wards set up for 
it, which change has very much added to its importance in the minds of stu- 
dents and a very decided increase and general interest in the field.’’ 

6. “I believe the teaching of gjmecology must vary in different schools with 
the clinical facilities and the personnel of the teachers in the department. We trj 
to get away from the didactic recitation as far as possible, and substitute for at 
what we call studies in gynecology, in which we rely a great deal on visual in- 
struction. Lantern slides are used and a notebook is used which is very profuselj 

illustrated.” _ •+ i Tn 

7. “I feel that the ideal is a combined department in a University hospital, 

our own school we have separate departments for the reason that gynecology is 
taught in four hospitals and obstetrics in ten. It is practically a physical impos- 
sibility for one man to correlate this amount of teaching. I feel, because of t ns 
fact better results are obtained by liaving separate chairs, although there is some 
overlapping in' the clinical teaching in liospitals. Even though the chairs are 
separate, there is close cooperation between the departments 
gynecology. The head of the department of gjmecology has a combined obst 
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stress the fact that the teachers of this specialty in the United States 
and Canada are impressed by the value of out-patient teaching, which 
empliasizes history-taking, diagnosis, and conservative treatment. 

As to the period of assignment to the out-patient department, 47 of 
the 56 medical schools answering showed a variation of three hours to 
twelve weeks with an average of twenty-two days or forty-four hours, 
assuming that two hours in the out-patient department constituted a day 
and six such days a week. In 87 per cent of these schools, students were 
assigned to the gjmecology department of the hospital as clinical clerics 
(Chart 5), their term of residence varying from two to forty weeks 
with an average of nearl}’’ six weeks. 





Chart C. 


Bcsenrch (Chart 6) is carried on in the department of gynecology 
in 38 schools, or nearly 75 per cent, of the 51 schools which answered 
the question. In one of these schools research is an elective subject. 

In answer to the question: “State your views with regard to a 
sei>aratc department of gynecology or a combined department of ob- 
stetrics and gynecologj-,” 3S schools, or GS per cent, favor a combined 
department, 14 schools a separate department, 3 schools have varied 
opinions and 1 school did not reply. 

The answers to the que.stion: “"What constitutes an adequate teach- 
ing department in gynecology?’* demonstrate that the larere majority 
favor didactic lectures, limited in number, to give an idea of the scope 
of gynecology and to place emphasis on history-taking, the examina- 
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best care, the department of gynecology in large hospitals should be 
separated from general surgery and should function as a unit or as a 
part of a woman's clinic. Since only three out of fifty-six medical 
schools in North America combine gynecology with general surgery, 
the facts seem to be against such an alliance. Most teachers of gyne- 
cology express the opinion that the undergraduate student should 
spend most of his time in the out-patient department where emphasis 
is placed on histoiy-taldng, diagnosis, and office treatment. Pelvic 
surgery should be taught as a postgraduate subject, and the technic of 
operations should find but little place in the undergraduate curriculum. 
There is an increasing demand for well-established g3mecologie or com- 
bined services in the large hospitals of America in order adequately to 
instruct the undergraduate student and to furnish residencies for 
those who desire to specialize in this field. The American Board of 
Obstetrics and Gynecologj’’, sponsored by this Association, is playing 
an important role in the improvement of the practice of our specialty 
in this country. Relying on the progress which has already been made, 
the future may be faced ivith optimism. 


GENERALLERGY AND METRALLERGY 

J. R. Goodall, M.D., AND R. M. H. Power, M.D., Montreal, Que. 
(From the Wards and Fesearch Laboratory of St. Mary’s 'Hospital) 

T hese two new composite terms ai’e used to denote allergy of the 
genital system generally, and of the uterus in particular. Their 
derivation (from the old Greek verb, yevo), or from the more recent 
yiyvoiiai, yev^cro/tai, to bring into or beget; and p-yrpa, womb, in com- 
bination with aAAo?, other, altered, epyov, reactivitj’-) signifies an altered 
or different reactivity of tissues of endowed individuals to substances 
that do not affect ordinary normals. 

The substances that evoke these altered I'eactions are allergens, and 
the substances which they generate in the affected cells are allergins. 
These are poured out to neutralize the allergens when the latter come 
into contact with the specific sensitized cells. Allergens are widely 
distributed throughout the material world, and may be gaseous, liquid, 
or solid in character. They reach the innermost i-ecesses of the in- 
dividual, by absorption from mucous membranes, or by mere contact. 
Cells that resent the presence of allergens, develop allergins in then- 
substance and thereby become sensitized to that specific allergen, and 
when this specific allergen is absorbed in quantities larger than the 
allergins of the blood stream can immediately neutralize, the excess 
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and gynecological hospital service, although ho teaches only gj-necologj'. I believe 
the teacher of gjTiecology' should do a certain amount of obstetrics in order to 
have the obstetric point of view,” 

8. ” Separate department develops better gjTiecologists. Better gjmecologisfs 
deliver better gynecologic service to patients and better instruction to students. 
I believe the greatest contributors to gjmecologj* have been men who do little or 
no obstetrics. ’ ’ 

9. “1 think that more emphasis should be placed on gjmecologic pathology, both 
gross and microscopic. Inasmuch as gjuiecology comprises about one-half of the 
ordinary doctor’s practice, my opinion is that more time should be allotted to this 
study than is given to it in the average school.” 

10. ” Because of the fact that the general practitioner is frequently con- 
fronted with the problem of interpreting pelvic sj'inptoms, gv’iiccologj' should 
occupy a prominent place in the students’ curriculum. In the teaching of 
gjmecology, emphasis should be laid upon pathologv*, diagnosis, and the principles 
of treatment, and a discussion of the technic of operations should be limited to 
only the standard procedures. As to the method of teaching, didactic lectures 
covering the main subjects are necessary, but they should be supplemented by 
clinical conferences with exhibition of cases, discussion of case histories and 
demonstration of gross and microscojnc pathology. Quizzes arc undoubtedly of 
value not only in forming some estimate of what the student is obtaining from the 
course, but also to clarify the subject in the student’s mind. I would prefer 
smaller classes as this would permit more personal instruction to bo given to a 
smaller group of students.” 

11. ”Wc see no reason for changing our .sj’stem, although I believe the best 
leaching is in the out-patient department and not in the operating theater. The 
methods of diagnosis, pathologic demonstrations, and simple methods of therapy 
arc all important.” 

32. “I believe in a preliminary didactic and demonstration course followed by 
clinical stud}' with emphasis in methods of examination and diagnosis. Anatomy, 
jdiysiolog}', and pathology arc the foundation.” 

SUMMARY 

Tliere is at the present time a .strong tendency in North America to 
unite tlie departments of obstetrics and gynecology into a combined 
department or woman’s clinic. This unification olTcrs many obvious 
advantages, since, in the study, the teaching and the practice of these 
two branches of medicine, overlapping constantly occurs. The physi- 
ology of menstruation and of reproduction, the intei’relationship of the 
various hormones, Avhich wo are beginning to understand, are all fac- 
tors which point to the ideal of a combined department. 'While the 
woman’s clinic may function satisfactorily under one departmental head 
in the university hosjiital, separate chairs of obstetrics and gynecology 
are administered with greater facility in those schools in vdiieh these 
subjects are taught in several hospitals, as the coordination of the 
teaching where the physical plants are distantly apart is a difficult 
task for one individual to assume. However this may be, tlie teacher 
of obstetrics should have fundamental training in gynecology as the 
teacher gynecology should have in obstetrics, if the best results are 
to be obtained. For }inr])C'ses of teaching and giving the patient the 
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chronics, and there are those who are periodically allergic. These 
constitute the vast majority, and are chiefly those whose cases have 
been misunderstood because they are more difficult to detect. 

In all the allergies there is a subsoil of hereditary susceptibility 
which may be exposed at all times as in clironic cases, or may crop 
up to the surface only when the oversoil is removed. The smTace soil 
may vary in thickness, not only in families, but also in different mem- 
bers of the same family. 

The s3’'mptomatic expression of allergy may also vary in the same 
individual at different ages. The allergy may shift its chief attack 
from one system to another, under the influence of age and environ- 
ment, using that term in its broade.st sense. Males with an hereditary 
subsoil are much more likely to show symptoms in the years of child- 
hood, but females greatl}’- outnumber them after the age of puberty, 
thereby showing the great influence exercised bj^ endocrine imbalances 
upon the allergic substratum. This is important to grasp fully, other- 
wise endocrinology and allerg}'^ become inextricably interwoven in our 
appreciation of a patient’s symptomatology. It is important to re- 
member, that in such eases the endocrinologie imbalance is the ad- 
ventitious or intermediate cause, but the allergic h^’^persensitivity is 
the constant factor ahvays present, every ready to manifest itself when 
the general balance is upset. 

In order to bring the matter more intimately home to our readers, 
we would like to broaden the subject at times, occasionally referring 
to some unusual, unrecognized, expressions of allergy in women, as 
regards their systems other than the genitals, because these disgressions 
help to throw a great deal of light upon the more recondite manifesta- 
tions of the same disease in the pelvic organs. 

We have found so far; that allergy, of whatever origin, manifests 
itself in the pelvic system in the following symptoms, signs and 
pathology : 

1. General pelvic edema and free fluid in pelvic cavity 

2. Chronic endometrial edema and hyperplasia 

3. Acute endometrial edema associated with the phases of the menstrual cycle 

4. Menorrhagia 

5. Acute menorrhagia 

6. Metrorrhagia 

7. Dysmenorrhea 

8. Leucorrhea 

9. Allergic vaginitis and vulvitis. 

We wish to emphasize the fact that allergy is a general disease. It 
is due to a foreign substance in the blood, to which allergic hypersen- 
sitive individuals show a definite systemic tissue resentment, expresse 
in' extravasation, and above all, a fact emphasized by all authorities 
on allergy, no system is immune to its influence. 
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allergen comes into contact with the sensitized cells, and an allergin 
is secreted which, by its irritating influence, causes local irritation and 
extravasation of plasma, by altering the normal function of the capil- 
lary lining, causing it to become excessively permeable to either 
plasma alone, or to all the components of the blood, 

Allergins are. the defensive mechanism of a highly sensitive person, 
much in the same way as many terrestinal animals and fish emit a 
defensive substance when danger is at hand. 

Tlie knowledge of the effect of the allergens upon tlie organs of 
genei’ation is new. So little is at present known about it, that this 
study, we hope, will evoke a new interest. For us it lias cleared many 
knotty problems. Pelvic allergy is full of interest and its victims are 
as numerous as those affected with the more easily recognizable forms 
of allergy. Wlien the s 5 ’’mptoms and patliology are described, it will 
doubtless create the surprise that it was not thought of before. For 
a better understanding of the subsequent description of pelvic affec- 
tions of this nature, a short retrospect of the obvious manifestations 
will be of considerable help. Allergy expresses itself in one of two 
general ways. First, as an extravasatory disease, a protective reaction 
of which the common example is, of course, hay fever; and second, 
as an irritant to involuntary muscle causing spasm, of which again 
the classical example is asthma. There are many other diseases that 
are' caused by one or the other of these two forms of expression, 
the commonest being antrum disease, migraine, urticaria, eczema, in- 
tertrigo, prurigo, local and general edema, angioneurotic edema, and 
neurasthenia. In this incomplete list omissions are conspicuous, but 
we have enumerated only the more obvious symptomatic developments. 

One of the chief reasons that so little is known about allergy, is to 
be found in the fact that pathologi.‘;ts see nothing of it. Its chief 
manifestations are edema or spasm, both of which are not discernible 
at autopsy as a pathologic study. 

But we feel that it is only n matter of time before a technic is 
evolved that will demonstrate the vascular changes which bring about 
the pathologic hyperpermeability, and the changes locally in the neu- 
romusciilar combination which cause continuous spasm under the in- 
fluence of the allergins. Is the pathology primarily ceJitered in the 
capillaries and the musculoneural endings, or is it a disease of the 
autonomic nervous .system that brings about these changes in the 
affected tissues? There has been .some thotight .spent upon thc.se two 
theories, but it will probably be a long time before it is fidly deter- 
mined which is primary and which is secondary. Allergies are nu- 
merous, constituting from 2S to GO per cent of individuals. There arc 
those in this eoinputatiun who are continually allergic., aiid constitute 
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greatly liyportropliied, but there was no pregnancy. Instead, the uterine mucosa was 
from an inch tliick at the fundus to lesser degrees toward the internal os (Fig. 1). It 
resembled, in color, the pulp of a grapefruit, and was thrown into folds or convolu- 
tions like the brain, a picture, in every detail, resembling the edematous nasal and 
antral mucosa, under the changes characteristic of hay fever (Pig. 2). The true 
nature of this condition suddenly dawned on us, and in retrospect the w'hole of the 
past cases fell in a clear perspective. 

The retrospect of her history in the light of this knowledge now became interest- 
ing. She has a markedly allergic family history, of asthma, bronchitis and eczema. 



and one of her three children is allergic to egg albumen.' She had frequent nose- 
bleeds as a child, that caused her parents great alarm, and so severe on two occasions 
as to cause the family physician to remain all night. These nosebleeds ceased 
when menstruation came on, and had not recurred since. She had retroplacenta 
hemorrhage -with one chUd and bled extremely profusely at that, and her other 
deliveries, twice to the degree as to cause great alarm for her life. In a very 
smooth recovery on the fifth day after the operation detailed above, she was pu mg 
up the sheet so as to smooth it out, when she barely touched her nose. 
set in, and it was so profuse that she had to have her nostrils • 

ceased, and three days later she developed vaginal bleeding, at first slight. 
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111 1914, Osier, Avlieii considering the subjects of purpura, asthma, 
edema of the glottis, hay fever and similar diseases, wrote “some 
day some anaphylactic key will unlock the door to this dark chamber/’ 
How true his prophecy! Only nowadaj’s we use the term anaphylaxis 
for animals, and allergy for human beings. It is but a refinement of 
terminology, though there are certain distinct differences in the two 
diseases, due to differences in aeons of evolution. 

For several yeai*s, Goodall was tremendously impressed when open- 
ing the abdomen, to find a diffuse edema of all the pelvic organs, a 
thickening of the peritoneum, and free fluid in the pelvic cavity. I^Iany 
.such cases have since been noted. The peritoneum is edematous, there 
are bullae upon the surface of the uterus, and widely dilated Ij^mph 
spaces in the broad ligament; thickening of the bladder, toneless, 
edematous, swollen pale tubes; enlarged cysts of IMorgagni and large 
edematous ovaries, sometimes without evidences of recent ovulation 
cyelos, sometimes simple e.ystic hypersecretions. The uterus is larger 
than normal, and extremely soft, like an early pregnancy. Eight such 
cases were described before their true nature was detected. Let us 
describe one of these verj’" pronounced recent cases in Dr. Goodall’s 
service. Of course, it must be well understood that the signs described 
above, vary in degree in different individuals. At one extreme is the 
ease about to be described, at the other extreme the signs may fade 
imperceptibly into the normal, and minor degrees of the condition 
might readily pass undetected. 


Tlie pnlicnt, !Mr?. J., cnino coinjiluining of nionorrliagii). Her j)cri(xls liiul al- 
ways been prolonged, lasting, for two year.« after puberty, for t-cven day.o, and 
in tlio pa.«t two ycar.“ lasting eleven day?, during whieh time she wa? confined to 
bed, for the nia.ior part. The quantity wa? ahvay.® eo])iou?. f?ho had a e.onptant 
watery leucorrhca in the interval. She i? a very intelligent woman, with an extra- 
ordinarily clear marbled .«lvin, and abnormally pale-blue ?clerotic?. Something of the 
Lorrain type, without necc??arily being "petite.-- .She had a fairly marked cy.^tocclo 
and rci'tooclc and a lack of lone of all the ti??ue?. Tiii? i? emphasized, becau?c 
wo think it an expro.'-pion of overrefinement. It i? a pingular fact, that numerou? com- 
putations among ?chool children have ?hown that allergic <’,hildren. or children of 
allergic parent?, have a mental capacity far beyond their classmate?. Her uleru? 
wa« larger than norm.al, but symmetrical. Operation of repair and hysterectomy wa“ 
a.dviscd. She was tnn»?fu?ed and ti wheal developed at the .?ite of tin; puneture. No 
other untoward pymptoms. The patient bled profupely during th.e repair, and when 
tlm abdomen was opened, there wa? a general edema of the jK'lvie organs, fre.-- 
tluid. etc., ,iu?t n? de?cril>ed above, and to Dr. Goodall’? purjiri-^?. the i:teru? had rdl 
the eharacteriptic? of a two and one-half to thre-e jr.onth.?' pregnnney. There wa? 
atU the ?lighte?: doubt in hi? mind and in tliat of hi? a?'i?tnnt, that they were deal- 
ing with a j'Tegr.aimy, thougli the patient lusd ;r.en?tru:>te..i regukirly. the h'.‘t j-erin-l 
l.e'isrg Sen dav? previoa? to the operatitm. Owing to Imr ]it!?t liji-ttsTy, v,h'Kh %viU 
1*' detailed l-cknv. it wa? decided to do tt tot.al by?tere'*!on:y. thi? wa? com- 

pletcil, t!;e ulcru? wa? cp-jned. The mufcuiari? was like that of a pregnancy, 
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Knowing tliat cases of allergy are largely Hypothyroids, and are 
frequentl.Y deficient in gastric HCl, these tests wez’e made, and it was 
found that her basal rate was —15, and she was achlorhydric before 
and after a test meal. Her \vhite cells showed a distinct shift to the 
right in a lympho- and monoej'^tosis, all of which are frequent con- 
comitants of, or causative agents in, allergy. 

In the acute eases of pelvic allergy, the uterine mucosa alpne may 
he involved, or the other uterine tissues to a lesser degree (Fig. 2). 
The major expi-ession of the edema is alwa.vs near the surface of the 
mucosa ; the deeper tissues are more compact. In manj’’ instances one 
part of the mucosa is edematous, while another part is hemorrhagic. 
The mucosa is greatly thickened and may he associated with cyclic 
phases of menstruation. In many of these instances the condition of 
the cervix may give one a clue to the nature of the disease of the 
mucosa hy'a diffuse edema of the cervix, in "which circumstances the 
cervix is swollen, usuall}'" one lip more than the other, semiti'ansparent 
and boggy, signs characteristic of an advanced edema. Such cervices, 
if cauterized, do not heal kindl}’". 

Many of these patients, like others similarly afflicted, only in .sys- 
tems other than the pelvis, are allergic onh’" at the menstrual period. 
This is where the endocrine imbalance and allergy become associated. 
It is a well-known fact that most allergies ai’e worse at the menstrual 
periods, and the tremendous increase of allergic cases in females, at 
and after puberty, onlj’" substantiates this association. 

Allergies are notably hjqDothyroid and hypoovarian and the natural 
inference is that they sink a little lower in their endocrine imbalance 
at menstruation, and the constant .subsoil of hereditary allergic hyper- 
sensitivitj^ comes to the surface. Menstruation does cause an increased 
thyroid and ovarian demand, and if these cannot be responded to, the 
general tissue well-being is corresponding!}'" lowered. In these instances 
of sporadic allergy, it is not necessary to treat the allergy ; it is only 
necessary to submerge it by thickening the surface soil, by administra- 
tion of thyroid, and if need be, ovai'ian opotherapy. 

Chronic menorrhagia and metrorrhagia are frequently of allergic 
origin. Many of these cases have come under observation. The dif- 
ference between the plasma extravasatory types and the hemorrhagic 
types is one of degree, rather than of difference. However, one finds 
three types which may fade imperceptibly one into the other. The first 
is the extreme plasma exudative type as described at some length 
above. The second is one which shows less edema and more diapedetie 
extravasation; and the third shows no edema, but a thin atrophic 
mucosa with a bright red extravasated surface. The differences 
parallel similar allergic states elsewhere in the body. 
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more copious, until lier condition became critical. There was no fever, and no in- 
fection. She was taken to the operating room, tlie clots were removed, and the 
vagina packed gently, and the patient was again transfused. She again developed 
a wheal at the site of puncture. Her recovery was uninterrupted afterward. TJie 
drawing made immediately after operation will clearly illustrate hj-pertrophy (Fig. 
1). Microscopically, there was great thickness of the mucosa, and a diffuse edema, so 
marked as to separate the connective tissue cells as if by artefact. But it is not of 
this nature, because it is universal, involving the whole thickness of the uterus, but 



I'lp. r. — Mucosa and musculnrLs involved as In Figr. 1. Tlio edematous mucosa lianB-s 
n-s a veil at the Internal os. Corv'ix hypertrophied and edematous, 

decidedly more pronotmcetl near the surface layers of the mucosa. The microscopic 
drawings Iwautifully show the different degrees in the various depths of the mucosal 
tissues. 

There ivas in this case, owing to tlio clirojiie irritation occasionefl 
by the nllcrgin aiul the eonseqncnt extravasation of plasma, a clironic 
hypertrophy of all the tissiie.s of the uterus and a hyperplasia added 
to the great thielcness oeeasinned by the edema. The miernseopic pic- 
ture is strikingly like that of the onlruni of Ilighinore under similar 
causal agents. 
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aoterized by laborlike pains, but usually more continuous during the 
first hours ox' day of the fiow. It has nothing characteristic to dis- 
tinguish it from the ordinary type of dysmenorrhea in young girls. 
But it should be suspected in such cases, and an inquixy made into the 
family history for evidence of stigmas of allei’gjL One has always a 
means at hand to prove the etiology. By injecting from two to five 
minims of 1-1,000 solution of adrenaline, the case I’eaets promptly if 
of allergic oi’igin. Unfortunately, the relief is onlj'^ temporary, but 
the injection may be repeated in small doses. Another and very old- 
fashioned remedy, the true significance of which was i^ei'haps never 
suspected, consists in giving a large dose of castor oil two or three 
daj'^s before the expected period, and then recommending that the 
patient I'emain on a milk, or gi’eatlj’’ reduced diet, until menstruation 
is ovei*, or at least well established. If in such cases the allergy was 
of alimentaiy origin, and the offending substance was eliminated, the 
patient was gi'eatl.y impi-oved. If the allergy was not of alimentary 
oi'igin, or of some dietetic substance still included in the reduced 
dietary, then improvement did not follow. The usual explanation of 
the fi’equent improvement brought about by this treatment, was that 
it decongested, and was antiphlogistic. 

Let us illustrate a few cases. A young girl, free from dj’sraenorrliea except 
periodically, and that rarely, went to work in a flower shop. From that time on her 
dysmenorrhea was severe and incapacitating. The relationship of this occupational 
cause to the sudden onset of the symptom having been established, she relinquished 
her position for another type of work, and was completely relieved. 

Another patient suffered excruciatingly with menstrual dysmenorrhea. This 
symptom had come on after a rather severe infection in the nature of a crop of 
boils, which left her anemic and fatigued. Large doses of ammonium citrate of 
iron gave almost magical freedom from dysmenorrhea. Cases of this nature are very 
numerous. 

A young girl of our circle of acquaintance developed severe dysmenorrhea after 
an operation for an acute appendicitis. The dysmenorrhea was always associated 
with bowel tenesmus and upset stomach. Previous to her appendicitis she was un- 
conscious of any discomfort at menstruation. Later she developed a severe nasal 
infection and became definitely and periodically asthmatic. Her basal rate lyas 
found to be -12. When placed upon thyroid and iron tonics, her general condition 
improved and her dysmenorrhea and asthma became completely covered, after having 
been discovered for a period of about nine months. 

Another case is of more than passing interest. The patient is so incapacitated 
by her menstrual dysmenorrhea that she ivill not go from home at that period, for 
fear of disturbing her entourage. She has been in the hands of many prominent 
gynecologists of this city, and treatment by Goodall proved equally futile. The 
girl was likely to become an alcoholic and morphine habitud, because she took gm m 
large quantities and morphine had to be exhibited several times to give relief, and 
stop lier screams. She was given a hypo of adrenaline, and the relief was almos 
instantaneous, except for a residual pain following cramps. She is now under 
observation. Her thyroid is -22. She has no free hydrochloric acid. Her fami y 
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Let us outline one of tlie latter types. Goodall has had to revise 
his dicta upon the subject of hemorrhage in cases of that disease vari- 
ously described as chronic metritis, chronic fibrosis uteri, and chronic 
subinvolution. This disease of the uterus usually precedes the onset 
of menorrhagia and metrorrhagia by many years. But suddenly we 
find these signs appearing without apparent reason. To arrest the 
hemorrhage, operative procedures or sterilizing methods have fre- 
quently to be resorted to, and Dr. William Fletcher Shaw once stated, 
“These procedures are expressions of defeat.” There is, of course, 
a reason for the onset of hemorrhages, but in most cases of the chronic 
fibrosis and in manj’- instances of fibroids, and in still more instances 
of total absence of local pathology, the cause is a general allergy. 
IMany of these are spoken of as idiopathic, myopathic, and endocrine. 
The two first terms mean nothing. The latter may operate in a large 
number of cases, either alone or as an adjuvant, in exposing an allergic, 
heretofore doi-mant, predisposition. 

Let us return to our case. Jtrp. L., t1iirfy-.«ix years of ago. ^Mother of tlirco 
children. Has aLvay.s had profuse menstruation. Tlircc year.'? ago developed metror- 
rhagia. Was treated in the radium institute with three series of deep x-ray of 
1‘1 sittings, 42 in all. This arrc.«tcd menstruation for six months, ^fetrorrhagia 
sot in again and she was subjected to 14 more sittings of 'deep x-ray, without au}’ 
appreciable ciTcct upon the blood loss. She then came to St. Maiy's, a thin little 
womau, complaining of attachs of migr.aine and pain about the chest. There was a 
family history of allcrgj', and .ehc had deprived herself of bread and all substances 
made of wheat for many months. On phy.sical examination, the cervix was almost 
infantile, and the uterus was h^'pcrinvoluted, and hard. Total hysterectomy v.as 
performed after transfusion. The uterine mucosa was blood red cvorpvhcre, and 
atrophic. Five days after operation she had two nosebleeds, copious, followed by 
several others in the next few days. Keithcr this patient nor the previous one showed 
any epistaxis while on reduced diet. We later told her to cat some bread. She 
shortly afterward became chilly, with cold extremities, and a cold perspiration and 
a great acceleration of the heart rate, and precordial pain. These .‘••ymptoms were 
reproduced at. will by the ingestion of brctid, and the attachs of epistaxis were more 
or less sjmehronous. 

I^Tany of the eases of pelvic allergy become so, only on occasion.s 
when tlic general bealth is lowered by menstruation, worry, fatigue, 
exhaustion, after periods of mental or phy.sical .strc.s.s, and after any 
infection. ^Jfost of these are interpreted in terms of the conditions 
ennmerated, and treatment directed to the underlying cause is not 
necessary. lienee the actual cause is .seldom detected, one sees only 
the intermediate. !\rany patients become allergic in one or another 
system after operation, a condition that is seldom recoirnizod. and 
therefore seldom projicrly interpreted. 

Allergic, dysmenorrhea is a fairly etumnoti oojsdifion. It fall.^^ into 
the group of the mn.scnlar .spasms. Allergic dysinenorrh.ea is eluir- 
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111 other iustanees, other allergens are the cause. In one instance, 
the patient at menopause developed an allergic eczema of the auditory 
canal and suffered frightfully from intolerable itching. She later 
developed prurigo, and still later an insufferable vaginitis and eczema 
of the vulva. Her sugar content was normal. She was a -12 rate, no 
free hydrochloric acid, but a distinct eosinophilia. Reductions of her 
diet to boiled skimmed milk, and the exhibition of thyroid and hydro- 
chloric acid, brought about a rapid amelioration of symptoms. Later 
it was found that she had become allergic to potatoes, and when these 
were excluded from her diet her continued enjoyment of life was 
restored. 

Maj’’ we digress here, to consider a few relevant cases of allergy in gynecolog}’, 
and incidentally these remarks must apply to men, though perhaps less frequently, 
or in a mitigated form. In our wards at present is an elderly single woman who 
came in exhibiting great pallor, orthopnea, general anasarca, uterine hemorrhage, 
and severe dyspepsia and precordial pain. Headaches were severe. »She had lost 
all the hair of the scalp and of the normally liirsute areas. She at once impressed 
one as being in the last steps of Bright’s disease. However, on examination, the 
heart was negative, and the lungs showed some rhonchi and rales. The urine was ab- 
solutely normal, as was also the blood chemistry. There was an advanced degree 
of anemia. Her basal rate was minus 12. She was transfused and given iron. She 
improved rapidly. The edema and respiratory distress disappeared completely, and 
her headaches gradually were alleviated. We tlien undertook to do a hysterectomy 
for fibroids. She went through the operation perfectly and was remarkably well 
for five days, when she developed a left leg thrombosis and temperature. Almost at 
once she became allergic again, with inability to take food; precordial pain, return 
of the headaches and a feeling of weakness, and generally wretched. She improved 
promptly again under a 10 per cent glucose intravenous injection and twenty-four 
hours later, another blood transfusion. This case illustrates beautifully the double 
onset of allergy under first, a condition of lowered vitality, and later, after a post- 
operative infection. These cases are extremely numerous, and we are convinced, after 
a careful examination of the fibroids, that the uterine bleeding in this case was 
allergic, and did not proceed from the growths. The fibroids and their surfaces 
were almost unaffected, but the rest of the uterine mucosa was hemorrhagic and 
infiltrated with eosinophiles. Another patient just discharged from the wards of 
St. Mary’s affords a clear vision of another common gynecologic association of 
allergy and colitis, with referred symptoms. 

Mrs. L., an elderly lady of sixty-five years, but of much older appearance, came 
into the ward complaining of precordial pain, epigastric pain, cold, numb feet, and 
headache. But her chief complaint was pain in both lower quadrants. The pelvis 
was negative. X-ray of gallbladder and barium series were negative. The diagnosis 
of acute exacerbation of a chronic colitis was suspected from the first, later con 
firmed. It was also suspected that the precordial pain and headache and numbness 
of extremities were allergic. She improved tremendously under rest and treat 
ment. But in a sudden bout of exaggerated colitis, she developed acute precordia 
pain, simulating angina, followed by a severe attack of allergic asthma. Her con i 
tion'was most distressing. The house surgeon. Dr. Macphail, aware of our diagnosis, 
immediately gave her injection of adrenaline, with prompt relief. 
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history is replete with allergic roots, and hope is high that she will ultimately be 
cured by finding the allergen or allergens that are causing the cramps. Meanwhile 
she is on thyroid therapy, combined with dilute hydrochloric acid and pepsin. 

Enougli cases have been described to demonstrate the type and pro- 
cedure adopted. 

Leucorrbea of allergic origin is more difficult to establish convinc- 
ingly. HoAvever, in a paper written two years ago by Dr. Goodall, 
which appears in the Journal of Gynecology and Ohsfclrics of ilic 
British Empire for October, 1936, 200 eases of mucous colitis are de- 
scribed, M’itb all the symptoms arising out of referred pain in sueli 
eases, A very large percentage of spastic colon in mucous colitis are 
allergic in origin, and in that paper several nurses volunteered the 
information, that they bad periodic attacks of leucorrbea and that 
these always synchronized with exacerbations of their colitic .symp- 
toms, and with improvement of the symptoms of colitis under rigid 
diet, the leucorrbea disappeared completely. 

Another form of leucorrbea is met with in the next category of 
cases. Those of allergic vaginitis and intertriginous vulvitis. These 
patients complain most bitterly of pruritis vulvae, and irritating acrid 
discharge. On examination, an extravasatory intertrigo is found about 
the vulva, in the cleft of the buttock, in the anal orifice, and in the 
folds of the inguinal area. The tissues in the more chronic cases, crack 
and expose the tender corium. Scratching often leads to infection and 
a complicating impetigo. In many instances, signs of kraurosis vulvae 
are already present. The vagina is reddened, pruritic and burning. 
It is edematous, the natural rugae are increased, the surfaces are 
desquamative, and the underlying surface looks raw and angry. In 
some eases, patients have of their own accord, inserted cotton in the 
vagina and vulva to separate the afTected and contiguous siirfaccs. 
The family history is usually atlQrmative, and the patient may have had 
other signs of allergy in other parts of the body. Allergic vulvitis, 
due to glycosuria, falls into this category of allergic vulvitis and 
vaginitis. This condition is absolutely indistinguishable from the de- 
scription given above. The popular idea among medical men that 
diabetic vulvitis and vaginitis is due to local decomposition of the 
glucose of the urine, is entirely Avrong, for no matter how' clean a 
Avoman, the symptoms persist, and some of the vrorsi eases of diabetic 
vulvar allergy AA*hich AA*e have seen haA*e been in cases AA-herc sugar aa’cs 
never found in the urine, but a high blood sugar A'.-as present, the 
OA'crfioAv into the urine being prcA’cnted by a bigli renal thro.shold. 
Heduetinn in the blood sugar content iuA'ariably leads to prompt relief. 
This is a AUilvar allergy in Aehieh the allergen ic glucose, wbic'h exists 
iti such <jua!itity in the blood that it sets uj» an .nllergin in the affected 
tissues. 
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administered, upon tlie assumption that it was a case of ptomaine. That afternoon 
her lieadache increased; she became stuporose, facial paresis and paresis of the 
upper extremities set in. By evening she was completely comatose, and propulsive 
vomiting, widespread paresis, and changes in the optic discs had developed, all indica- 
tions of intracranial pressure. Doctors Goodall, Scriver and Cone, gynecologist, 
internist and neurologist respectively, concluded that this was a case of choroidal 
hemorrhage, probably associated with toxicity of pregnancy, on the assumption that 
all pregnant women are toxic, though there were no signs of toxicity or diabetes. 
Her spinal fluid was under high pressure but was free from blood. It was decided 
that it was advisable to interrupt the pregnancy. This was done by cesarean section. 
The case was verj' hemorrhagic at operation. She promptly improved, was lucid in 
twenty-four hours, and nonparetic in forty-eight. The inference was, of course, 
that the condition was due to the pregnancy. Its true significance did not develop 
until three months later, when after a meal of mackerel, she developed the same symp- 
toms, paresis, vomiting, diplopia, and screaming headache. She was immediately 
taken into the hospital, given a gastric and colonic lavage and 3 minims of 
adrenaline. The symptoms subsided as if by magic, and recovery was complete. 
This was undoubtedly a case of allerg}' of the brain, not a choroidal hemorrhage, 
but a choroidal edema. Hence its rapid disappearance under treatment. Let us 
repeat, there is no system in the body that is exempt from the effects of allergins. 
It is intensely selective in its incidence, though not infrequently it is composite in the 
one individual by attacking two or more systems simultaneously, or in sequence. 

One other case; A young woman had suffered a severe toxemia of pregnancy, 
complicated by numerous convulsions. The baby was lost in delivery, and the 
mother’s puerperal recovery was slow and eventful. She was sent home in the 
ambulance, three weeks postpartum, when she promptly developed a most severe 
retrosternal pain, with a degree of temperature. Low grades of temperature 
are not uncommon in allergic patients. Goodall was called in consultation, 
and after examination, pulmonary infarct w’as suspected, but the picture did 
not fit the diagnosis. However, faiite de mieux, it was maintained. Patient had 
several of these attacks, all similar, without any' objective signs. She took very little 
food, vomited a great deal, felt that food made her worse, and brought on the 
attacks, so that by abstention she was reduced to a state of severe malnutrition. 
Suddenly something clicked (in the surgeon’s brain, we mean). It is allergy. She 
was sent to another hospital, the basal metabolic rate was found to be -18, no free 
hydrochloric acid in the stomach, and a grave hypochromic anemia was detected. 
With her next spasm she was given 3 minims of adrenaline, with immediate results. 
She was then put on thyroid, with pepsin and hydrochloric acid, and her symptoms 
promptly subsided and her nutrition was quickly restored. But perhaps the greatest 
change was in her mental state. Prom a depressed, apathetic, hypochondriac, she 
soon recovered her pristine buoyancy' and joie de vivre. 

This is another instance of the importance of raising the geneial 
health to overcome a specific cause. ' To those who do a great deal of 
gjmeeologic surgery, the composite picture of pelvic allergy, complicated 
by pelvic inflammatory disease, will readily recur. Of course, one does 
not operate upon pelvic inflammatory disease nowadays except m 
occasional cases. When these two diseases co-exist, we find a diffuse 
inflammatory pelvis, over which large and small lakes of clear yellow 
subperitoneal or subadhesional lymph exist. The lymphatics of t ie 
pelvis are widely dilated, and many of them have a clear coagulum m 
them. The blood vessels of the broad ligaments are engorged, an 
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It lias been our experience that many of the eases of weakness, 
fatigue, and lassitude wliicli come iieriodically over women who, at 
other times, are inordinately filled with energy, are due to temporary 
allergic states brought about bj* exhaustion or other contributory fac- 
tors. And sudden changes of disposition are attributable to similar 
causes, "Wc feel certain that many who bear the stigma of neuras- 
thenics fall into this category. In fact, it is well recognized that 
allergic individuals change their character completely when under the 
influence of an allergen. 

Apropos this subject. Mrs. H. was in one of the liospitats of this city some 
four year.s ago, suffering from what was considered cardiac asthma. SIic was 
under the obscia’ation of some of the be.st cardiologists for a period of six weeks, 
without any appreciable improvement. She was then advised to go to Atlantic 
City, wliich she did, and promptly grew worse. She was brought back to Montre.al in 
an ambulance, and it was thought futile to seek further treatment. Ilowevcr, uterine 
hemorrhage sot in, Dr. Goodall was called. Slic had passed her mcnopau.ee. Patient 
was sitting up in bed, grasping the side.s to fix her chest. Her chest was overex- 
panded, she was markedly eyano.^od. A most pitiful picture. Pelvis negative. How- 
ever, examination of the abdomen revealed a huge colon, the size of my upper arm. 
The bowels had been moving dailj*. Dr. Campbell P. Howard was called in con- 
sultation. Castor oil in large quantities was administered, and high colonic lavage 
inslitulcd. The amount of fetid material that was brought away was incredible. The 
.asthma was promptly relieved, and the patient has hecn able to play golf and drive 
her car without recurrence, for the last four ye3T.“. Recently she l)Cgan to slip again. 
She is now becoming so cranky and so neurasthenic that she is almo,st impossible 
of association. This is but another manifestation of her allergic state, the true 
nature of wliich it is impossilde to dotermino, and being so chronic, would probably 
not rc.spond to any form of trc,atment. Moreover, lier advancing years makes 
rehabilitation more difUcult, so that the outlook is poor. She i.s looked upon by 
nil who contact her as one of the wor.st of neurasthenics, whereas she is but a poor 
allergic, with a %'cry bad family tree rooting in a liad .=ub.=oil. 


Tlu'se cases do.servc otir most inquiring, unexpressed .sympathy and 
.study. Where in .sneb cases the allergic sen.silivity become.s active, 
owing to general ill-bcaltb and advancing years, the outlook i.s far 
from encouraging, and will tax our ingenuity to its limits, Jlost of 
us surgeons of experience find hours too filled to give these oase.s the 
study they require, and they end np with a lo.ss of faith in the pro- 
fe.ssion usually. 

From a gynecologic and obstetric interest we cannot refrain from 
detailing two of the most interesting eases. 


T!iP firs*, is a woman, thirty-four yo.-ir.- of oac, upeu whom Dr. Gix'-tlali per- 
foru'.ccl u cosaTvan section three times, phr> hns a bad family histeiry of allergic 
sensitivity, and riiO, herself, has sufTerfsl from rnigminf' for year,-. Migraine, it i* 
well known, is due to an allergic edema of the brain. !'f;e i.^ allergic to certain kln'l'- 
of and one of ium ehildren is nlb'-rgir to milk. V. hen she was f:»,c inoat.'it 
pregr.svtit, ate sr-rr.e flK-nib!'. r.t her rvening •.r.r-al, and shortly r.ftenrr.rd, she h.ad 
tie *<!r.igrins.'‘ That night, vomiting f--T in, and tJ-e n.-st :r,;'rr;:r.g erftor oH was 
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views. Issue was taken, too, on many of the statements made in the paper. For 
example. Dr. Gay tells me that hypothyroidism is not at all characteristic of allergj-, 
and that absence of free hydrocliloric acid is likewise not significant. There were 
many other similar criticisms made, but I shall go into no further details with this 
second-hand criticism. 

My own reaction to the paper is that the authors have not been sufficiently 
critical in their explanation of many of the interesting cases reported in the paper. 
Such a picture as that sho^vn on the screen, of an enormously thickened, polypoid 
endometrium, ■would suggest an extreme type of polypoid hyperplasia. Indeed, Dr. 
Goodall includes hyperplasia among the possibly allergic diseases, a view totally 
at variance w'itli ■what we know of its endocrine mechanism, and I do not believe 
ho has made out a case. As a matter of fact, he suggests the hypothesis that in 
these cases there is a subsoil of allergy which may be covered over by an endocrine 
defect, but the evidence presented on this point strikes me as very uncon- 
vincing. For example, ho stresses the frequency ■with ■which allergic phenomena 
are associated with endocrine defects and crises. On the other hand, I am told that 
in our allergy clinic in Baltimore more girls between the ages of six and ten suffer 
with allergic manifestations than do those around the age of puberty. Wor are 
weakness, lassitude, and general debility characteristic of allergic states. 

The far-reaching conclusions of the authors of this paper are based on evidence 
which I do not believe will be considered adequate. This is not to say that allergj’ 
cannot be a causative factor in gynecologic disease or symptoms, for the evidence 
in at least a small number of reported cases, especially of dysmenorrhea, makes one 
feel that it may at times play a part in their production. But this is very different 
from accepting the ■view that allergy is responsible for the extensive peWc changes 
pictured by Goodall, changes which are far more rationally explained by other causes. 

DR. E. M. H. POWER, Montreal, Canada. — There are just three salient points 
which I should like to emphasize: (1) Hereditary allergic stihsoil (permanent in each 
individual). Allergies constitute approximately 28 to 60 per cent of all indmduals. 
Some are continuously allergic and constitute the chronic cases, while others are 
periodically allergic, hence the acute cases. In the allergies there is a definite sub- 
soil of hereditary susceptibility. It may be exposed at all times as in chronic cases, 
or may crop up to the surface only when the oversoil is removed. 

(2) Individual surface soil tuliich when removed hy ill-health arising out of any 
cause may cause a suhsoil exposure — then the patient hecomes a“ facultative allergic, 
until health is restored. The surface soil may vary in thickness, not only in families 
but also in different members of the same family. It is also important to note 
that symptomatic expression of allergy may also vary in the same individual at 
different ages. The allergic influence may shift its cliief attacks from one system to 
another under the influence of age and environment. 

(3) Permanent allergies are common cases of thyroid hypofunction and achlor- 
hydrics. Restoration of these functions hy medication frequently relieves the allergic 
state. Many chronic cases of allergy are hypothyroids. We have found the usual 
metabolic rate to be about minus twenty. They are also achlorhydrics and are re- 
lieved by the administration of hydrochloric acid' and thyroid medication. 

DR. SMITH (closing). — About ten years ago when we first started this work, a 
prominent allergist in St. Louis told me that liis patients had not complained 
of dysmenorrhea but that he had not inquired of their menstrual history particularly. 
Upon my suggestion he began to ask specific questions in regard to the menstruation 
of his patients, and he has now found that his patients were relieved of dysmenor- 
rhea following appropriate treatment for other forms of allergy. I believe that a 
careful menstrual history over a period of years iffill definitely show that dysmenor- 
rhea is a part of the picture of allergy. 
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adhesions, when broken through, are inordinately 0023*. The ]5*inpb 
collections vaiy in size from millet seeds to that of an egg. The 
uterus is large and soft, and not in frequent I3’ the outer third of its 
thickness is under a white coagulation of all its tissues. The ovaries 
arc edematous and usuall}’’, though not constantl3’, filled with small 
c.vslic follicles in which the egg may or ma.v not have surrendered. 

We believe that man3’ conditions at present not generalhv attributed 
to allerg3’- are allergic basicall.v, such as pseudoangina 1 attacks, pre- 
cordial pain, many cases of colitis, acidosis, sudden death in children 
and adults without pathologic findings, for the conditions of edema 
and spasm, the chief expressions of allerg.v, are unrecognizable at 
autops3*, or are looked upon as postmortem fluid gravitation. The 
periodic overabsorption of unsplit proteins ma3' depend upon many 
extraneous causes einnncrated above, .so that the normal neutralizers 
in the blood are used up and the excess of allergens evoke the allcrgins 
of sensitized cells, cardiac or other. We would include man.v instances 
of neurasthenia with headache radiating down the back of the neck. 
We think also that those cases of spasm of the common or cv'stic bile 
duct, simulating cholec.vstitis or gallstones, are of this nature, as are 
also the muscular spasms of pregnanc.v. It is intriguing also, to think 
that eiythroblastosis in the infant ma.v be hereditar.v from one or both 
parents, or due to placental transfusion from the mother. There is 
much to substantiate this. We would include from observation, mauA' 
cases of lassitude and fatigue, and general feeling of malaise, fre- 
quontlv associated with general skin irritation after the da3-’.s work, 
such that clothes must be removed. These, we think, are temporaiy 
allergies due to prolonged effort, mental or ph.vsical, in which specific 
treatment, owing to its composite nature, is of little avail, but change 
of environment and surcease from mental bombardment and ph.vsical 
effort will recover the sub.soil and rc.store equilibrium. 

Treatment in the acute cases is often surprisingly gratifying, often 
a complete cure. In the chronic cases, it is often not even a mitigant. 
Nevertheless, the satisfaction to the pli.vsician and .surgeon is the 
knowledge that he is dealing with a clinical entity, rnfortunatcl.v, 
if is an entif.v which, in most case.s, is hidden from tlie pathologist. 

]‘57C .Snr.r.HKOoKK .Sxr.Krr 

AByTHACT OF DI.SCU.S.'^ION' 

DR, EMlIi XOVAK, JtAJ.TJMOKr., Me. — Thr I'loal fnr ?!Kh ;t .'i-' 

ttiis n-ouM l>c nn expert riUergist, for rljncMnne, litic inyfelf, finve only r: “vory 
fisfu'rjDinl hinnvledgt! of tins ‘tit! vrry yaio*'’--!. I triof’ to t!;'* 

r;('xt t»rst thine l)y an cxjm'.*'* in li;o .‘uli.k-ft. Dr. X. Goy, Chjof of ry.ir 

-^Ih'rgy Cliinc, to rend this j'-nper nnt! fomnient upon it. In goi.^-mt I tony .<ny thn; 
ihooi ro:nrnent,« were doftni'oly ar.fnvomWf-. and iJin* tt'.o j.o''T,frri! on rdlf-rgn’ 

in thi? pnpfr rind tho evidence* ftihmit'ed t;*' to ;5;e rdlerpe t.c'i*- for mnny 
ef the reported cnreA were eon>!dere<i by Pr. Gny ny nc-*. in conformity with, fi'-r/rptc-d 
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intraabdominal weight should not be carried by a poorly developed 
composite sheet of muscle (the levator ani) evolved from the caudal 
musculature. In the erect posture, the symphysis pubis and its rami, 
with the arch bridged by the urogenital diaphragm, lie in a horizontal 
plane • these structures, therefore, bear the weight of intraabdominal 
contents transferred to them by reason of the human erect posture. 

The urogenital diaphragm is a structure peculiar to man. It not 
only reduces the size of the anovaginal cleft but, by reinforcing as it 
does the so-called levator ani, its central free margin forms a con- 
joined tendon to which, on its inferior surface, is firmly attached the 
superficial perineal musculature, while the upAvard extension of this 
undifferentiated mesenehj’^mal block of tissue as the “perineallceil” 
forms the reetoAmginal septum. 

The superficial perineal musculature plays a most important role 
in maintaining the normal topogi*aphy of the perineal parts. A per- 
manently stretched or damaged sphincter vagina permits the perineal 
body, through the medium of the sphincter ani externus, to be draivn 
backAvard. 

BetAveen the levator ani Avith its fascial covering above and the uro- 
genital diaphragm beloAv, lies the wedge-shaped anteriorly directed 
dhmi’ticulum of the ischiorectal fossa packed AAuth dense fat; the so- 
called pelvic diaphragm is thus supported throughout, directly and 
indirectly, by the urogenital diaphragm. 

On the pelvic floor, and firmly attached to its Avails, is cellular tissue 
in Avhich are imbedded the pelvic viscera. In fetal life the pehuc 
basin is Avell filled Avith such fascia, the pelvic Auseera at birth being 
relatively near the pelvic brim ; as puberty approaches, this supporting 
tissue becomes materially compressed so that certain portions become 
condensed into so-called pelvic ligaments. 

The arbitrary diAusion of the pelvic cellular fascia knoAAm as the 
uterosacral ligaments is, however, essentia,! in maintaining the vagina 
and uterus in their normal positions. The attachment to the sacrum is 
not constant, frequently being spread in a fan-shaped manner over the 
anterior portion of the saerum, extending in some instances as high as 
the pelvic brim. The fibers converging are inserted into the uterus 
at the junction of the cervix with the loAver uterine segment. The 
fascia is richly interspersed Avith smooth muscle ; it receives the same 
innervations as the uterus ; it follows the same physiologic variations, 
becoming hypertrophied during pregnancy and undergoing atrophy 
AAdth recession of ovarian activity. These structures Luschka termed 
“musculus retractor uteri.” Tandler® maintained that owing to the 
constant tone of these ligaments the excursions of the uterus an 
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DK. .TAMES B. GOODAEL (closing). — Dr. Novak has quoted Gay, the allergist, 
in refutation of some of my statements. I would refer Dr. Novak, on the other hand, 
to the works of Bell of London, and .Schumacher of Boston, men of international 
reputation, whoso texlbook.s are found on the desks of every student of allergy. My 
statements in reference to the association of allergy and endocrinology are drn^^'n 
from these sources. 

As a further example of allergy, let me refer to the vulvar disease in glycemia, 
which most of us have been told is due to the local decomposition of the sugar in the 
urine. TVe have got to change all this teaching. Eczema of the vulva in glycemia 
is an expression of allergy, .iust a.s eczema under some conditions in other ])arts of 
the body is an expression of local irritation due to the sugar in the blood. The 
patient I have cited in my text was a diabetic with a high renal threshold, and none 
of the .sugar escaped into the urine. .Such cases may bo multiplied. The present one 
suflices to indicate the trend of thought. 

In further rebuttal of Dr. Novak’s criticism, I may .state that my remarks have 
been misunderstood. The condition of profuse pelvic inflammation covered by large 
lakc.s of lymph such as I have described in my text, is not produced by allergj’ alone, 
but by a combination of two diseasc.s, an inflaimntitory infective process and an 
allergy, wliicli complicates and aggravate.s the whole. 


VAGIN^\L IIYSTEKECTOMY Es* PEOLAP.SUS UTERI 

A. D. Campbell, I\r.D., CM., F.R.C.S.(c.), .AI.C.O.G., F.A.C.S., 

MontrejUj, Que. 


pi^OLAPSUS uteri may be regarded as a sacropiibic hernia and as 
.sncli the di-spltieement of the uterus is but llie visible sign of a gen- 
eral descent of all the pelvic viscera. As a result of such a disturb- 
ance in tbc topography, patbologic lesions of tbese and associated or- 
gans are frequently encountered. It must be furlber borne in mind 
that the symptoms of any hernia arc rarely restricted to the actual 
contents of its sac but may be, and often are, far reaching. 

"VVliile the causes (actual and contributing) of prolapsus uteri arc 
divergent, tbe anatomic changes permitting the hernia are in the main 
similar; the frojitispicoe in AV. .S. Campbell’s Surgical Anuiomg i.s par- 
tieularly applicable in the repair of genital prolajise, “Surgery is 
anatomy practically applied, and the anatmnic mind is as essential to 
tbe surgeon as the aseptic conscience.” 


In Jiiost mammals, and particularly in tho.‘=c of tin’ protiog^rade type, 
tl-.e weight of the abdominal viscera and the force of intra.abdomiiuil 
pressure are largely borne by the muscles of tbe ajit'U'ior abdominal 
w.nlL In m.'UL coincident with the adoption of the upright imsture. 
the vertebral column has developed certain ch.iractori^tie curves. 
•Surh eurvature^ nr-t only absorb shock t nnissnittod to 'Ik- cr.auird eon- 
L-Uit.s and other viscor.-i but, also insnro tli.'st f{:e gre.'Uer linint of 
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Into the cellular 'tissue extends the lower end of the peritoneal 
cavity, as the culdesae of Douglas. The lower limit of the pouch is 
not the same in any two individuals; when extremely deep, the con- 
dition suggests a genei-al deficiency in retroperitoneal cellular support. 

Body cavities responding to %’-ariations in internal pressure are usu- 
ally closed by striped muscle for equalizations of pressure,*’ The 
musculature constituting the pelvic floor acts antagonistically to intra- 
abdominal pressure, "While the innervation is different, both the ab- 
dominal and pelvic musculatures act synchronously and synergisti- 
cally. When the muscles supporting the pelvic floor do not contract 
in response to pressure from above, descensus of the pelvic organs 
naturally results. Normallj’’, the levator ani contracts in response to 
increased intraabdominal pressure. The tonus of the levator muscles 
is essential in preventing the pelvic organs from yielding to the nor- 
mal doAvnward thrust, j’^et, with straining, the resistance is overcome 
and as a result the perineal hiatus is enlarged. 

FACTORS IN PROLAPSE 

It is difficult to say Avith cei-tainty the degree contributed by anjy 
one factor in the production of prolapse, and it Avould seem that only 
in rare instances can the condition be ascribed to a single cause.*’® 

Normallj’’, the length of the mesentery of the small bowel prcATnts 
its descending into the true pehns ; if, on the other hand, the mesentery 
be unduly long, it becomes apparent that, should a deep culdesae be 
present, there exists in such an individual a potential uterosacral 
hernia. Vaginal relaxation permits such a hernia to become enlarged, 
ultimately cariying Avith it the Amginal canal, the uterus and, even- 
tually, the bladder. The condition, therefore, may be rightly compared 
AAuth the so-called sliding hernia of the cecum and sigmoid, in the right 
and left inguinal regions, respectwely. 

A contributing factor in the dcAmlopment of hernias is the toxic 
effect of infection upon the normal tone of both voluntary and m- 
A’’oluntary muscles; the elasticity being thus impaired, these muscles 
yield readily to strain. Particularly is this true AAoth the muscles sup- 
porting the pelAuc viscera. Keys^^ suggests that eAmn the exanthemas 
in the young predispose to prolapsus uteri. Urinary tract infection 
accompanies over 2 per cent of all pregnancies ; a large percentage of 
such cases do not respond to the accepted methods of treatment. If 
eA’’en a moderate degree of sacculation of the base of the bladder be 
present, the condition becomes particularly refractory to treatment. 
Assuming the role played by focal or general infection on muscles, 
further relaxation dcA’-eloping Avith repeated pregnancies then becomes 
a Ancious circle, as the toxic effect of recurrent and protraeted infec- 
tion causes loss of tone in the supporting musculature, which in. turn 
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vagina are limited. Ricliet and Walcher (quoted by Halban and 
Tandler) regarded them as the most important struetui’os in prevent- 
ing prolapsus uteri. 

Extending from the posterior aspect of the pubis, and firmly at- 
tached to the uterus on a slightly higher level than the uterosaeral 
ligaments, is the pubocervical fascia on which the bladder is dependent 
for its support; though more condensed, it is not anatomically in- 
dependent from the lateral portion of the cellular tissue. These two 
so-called ligamentous bands, the uterosaeral and pubocervical fascia 
spanning the pelvis in an anteroposterior direction, must then in the 
normal individual be considered antagonistic in action, thereby main- 
taining-- the topography of the pelvic viscera. 

When one observes that the compression of the cellular tissue is due 
to natural strain, it becomes obvious that with prolapsus uteri these 
areas have suffered greatest damage. Contained in this fascia ai'e 
muscle fibers of a particularly elastic natui-e which aid the pelvic 
organs to return to normal position after physiologic displacement; 
consequently, those in whom such elasticity does not exist, or in whom 
the musculature has atrophied, are particularly disposed to prolapsus 
uteri. 

In the erect posture, the direction of the rectal canal is downward 
and forward while that of the anal canal is at right angles. The angu- 
lation thus formed (the ampulla) is congenitally more marked in some 
individuals than in othei*s. The exact role of Denonvillier’s fascia in 
the formation of the ampulla is not entirely clear, but it is felt that the 
relative infrequency with which these fibers can be demonstrated in 
procidentia is of significance. 

With a patient in the recumbent position, the direction of the vagi- 
nal canal is downward and backward, or at an angle of approximately 
flO degrees with the plane of the urogenital diaphragm. Throughout 
its greater length this potential canal is firmly encased in pelvic fascia 
which is, in turn, attached to the pelvic walls. The lateral and upjjer 
portion of this visceral support (the broad ligaments) is more cellular 
and broadly speaking may be considered the ])elvic counterpart of the 
intestinal mesentery and. therefore, of relatively little value as a 
supporting structure. On the other hand, the base of the broad liga- 
ment, or that portion which partially retains the topography of the 
lateral forniccs. commonly termed Mackenrndt’s ligament, is not an 
indeinnident structure but is an ill-defined portion of the endopelvic 
fascia. 

One concludes from the forcgoiiur that the pelvic organs are sup- 
ported from below and not suspended from above, and. furtb.er, that 
the uterus, while never in a constant position, is maintained in oTse of 
relative anleversion by intraabdominal pressure on its posterior as- 
pect, so directed by the development of the lumbo.sacral cur\-c. 
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When lacerations occur in both sulci, or Avhen an extensive para- 
medial episiotomy is performed, the fibers of the Luschka are divided, 
virtually enucleating the rectum from its attachment to the levator 
ani. The ampulla is thus left Avith but a poor support, yieldiag read- 
ily to the pressure of a loaded bowel. It becomes apparent that Avith 
a constantly overloaded rectum, the ampulla, improperly supported, 
becomes enlarged, bulging into the vagina until, eventually, it appears 
at the vaginal orifices as a reetocele. The process becomes a vicious 
one. From lack of normal support, the anorectal angle becomes dis- 
tended into a culdesac because of such mechanical obstruction. Strain- 
ing at stool in oi’der to empty the loAver boAvel of its diverted con- 
tents causes greater distortion of the rectal ampulla until, eventually, 
the posterior vaginal canal is draAvn doAvn; the uterosaeral ligaments 
and mesosigmoid supporting the Amgina and rectum, in particular, 
are elongated. 

With a prolonged second stage of labor, the uterosaeral ligaments, 
as Avell as the pubocervieal and other ligamentous supports of the 
uterus, become elongated, permitting subsequent retroversion, predis- 
posing thus to descent. In instances Avhere the uterosaei*al ligaments 
have not elongated from a prolonged or delayed second stage of labor, 
but where the ampulla is left unsupported, the gradual descent of the 
rectum not only reduces the length of the rectovaginal septum but 
separates the tAvo canals, until ultimately the culdesac with its con- 
tents as an enterocele replaces the rectOArnginal septum. The strain 
of such herniation is borne to a great extent by the uterosaeral liga- 
ments, Avhich ultimately become incapable of retaining the uterus in 
its normal position. 


SYMPTOMS OP PROLAPSE 

While an appreciable descent of the pehde Aoscera may have existed 
for some considerable time, it is only Avhen the cervix protrudes from 
the vaginal canal that the patient urgently seeks relief. At the out- 
set, one must ditferentiate the elongated hypertrophied cervix from 
ti’ue prolapsus uteri; in the lattei’, the length of the vaginal canal, 
Avith the patient in the upright posture, is reduced, Avhile in the 
former such change is not observed. 

Pain in the back is common to many conditions, and one should 
eliminate other possible causes of sacral or parasacral pain. In 
one is likely to correlate the symptoms with the pelvic findings. Ex- 
haustive examination not infrequently reveals that the actual cause 
of the symptoms is one of deficient pedal arch support or mild sacro- 
iliac strain. If no relief is obtained from a diagnostic pessary, symp- 
toms may then be regarded as arising from some cause other than 
Avithin the pelvis. In an effort on the part of the patient to divert 
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favors further descent. In the process of healing, follo^ving pafa- 
metrial infection, smooth muscle is largely replaced by scar tissue, 
■which, if supporting a heavy subinvoluted uterus, may ultimately 
yield to the constant strain to which it is subjected. Only in rare in- 
stances is there a suggestion that parametrial infection per se con- 
tributes to procidentia. On the contrary, it is more likelj^ that the 
management of labor, or the conduct of such delivery made more com- 
plicated by infection, is primarily at fault. 

In over 80 per cent of the cases of prolapsus uteri active menstrual 
life has ceased. Just as some individuals at the menopause undergo 
more extensive changes of a general biologic nature than others, so, 
too, regressional changes in the pelvic supporting structures are sub- 
ject to individual variations. 

Loss of muscular tone as a result of defective carbohydrate metabo- 
lism' is well known. In an apparently high percentage of patients ad- 
mitted to the Gjniaecological Service of The Montreal General Hospital 
for birth trauma, the fasting blood sugar value exceeded 0.120, The 
late H. M. Little observed that the frequency with which sucli a find- 
ing occurred seemed to be more than a mere accident. This observa- 
tion will be commented upon, later. 

With the menopause marked changes take place in all the pelvic 
structures; this is particularly noticeable in the reduction of the size 
of the uterus.® In addition, there is usually considerable resorption of 
the supporting fat ; more important, however, are the atrophic changes 
in the smooth as well as the striped supporting musculature. 

In old age, there is a reduction in the lumbosacral curve. The 
intraabdominal weight in such cases is directed upon the pelvic floor. 
It is difficult to determine the imiiortance of this factor in the produc- 
tion of prolapsus uteri, but the association with a reduced lumbo- 
sacral curve has been observed in such conditions, 

Pariety seems to be of but little etiologic significance. Reeentlj’-, a pa- 
tient, aged forty-four, gmng a histoiy of having had 21 living children 
and 3 miscarriages, consulted me for metrorrhagia. On examination, 
a moderate rectocele and cystocele were found, with no evidence of 
either enterocele or prolapse. A vaginal hysterectomy for aclenomyosis 
afforded an opportunity for further examination; the culdesac was 
found to be high, and the uterosacral ligaments Avere extremely Avell 
developed. On the other hand. Palmer Findley^ and others observed 
and reported complete prolapse in preadolescence, while prolapsus 
uteri, associated with congenital anatomical defects, is not uncommon. 

Injury of a permanent nature to the rectal support dui-iug child- 
birth is often more real than apparent, as much iiTcparable submucosal 
damage to the perineal body i*esults even from the so-called “ironing 
out” maneuver. 
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COMPLICATIONS AND SEQUELAE 

With prolapsus uteri, mechanical obstruction of the urethra from 
strangulation results not only in an increase in residual urine but in 
‘'obstructive uropathy/’“0 Mechanical distortion, while apparently 
limited to bladder and urethra, actually involves the entire urinary 
tract. As a result of prolonged partial or intermittent urinary ob- 
struction consequent upon disturbance of tlie topography of the organs 
concerned, dilatation with subsequent infection of the upper tract of 
varying degrees occurs so that the depreciated renal function thus 
caused frequently becomes a more urgent problem than the existing 
prolapse. The eorollaiy to such an observation is that in disturbed 
renal function in the female a thorough pelvic examination should he 
made to determine possible ureteral compression resulting from descent 
of the pelvic organs. The involvement of tlie ureter, with subsequent 
damage, is not a recent observation; Virchow, in 1846, stressed the 
possibility of hydroureter and hydronephrosis in prolapsus uteri, while 
Halban and Tandler^ maintain that some degree of dilatation of the 
ureters is almost a constant finding in genital jorolapse. At autopsy, 
the condition was found by them in fifteen out of twenty-three in- 
stances. Brettauer and Rubin- found similar lesions in 80 per cent 
of their cases. The mechanics of such obstruction are not identical in 
all cases.^° With the altered relation of the pelvic viscera, the uterine 
arteries, being drawn down with the uterus, may possibly cause a 
sharp kinking of the ureters. But, as the bladder accompanies the 
uterus in its descent, it is improbable that ureteral obstruction is often 
thus caused, though Frauk'^ reported one instance of fatal uremia from 
pyonephrosis which he ascribed to this form of mechanical obstruction. 

As the pelvic organs descend, there is considerable pressure on the 
ureters as they are stretched across the pelvic inlet, but the greatest 
compression takes place when the ureters are drawn with the hernia 
through the pelvic outlet; here the compression takes place between 
the medial borders of the levator ani. In any case, it is fortunate for 
the individual that such compression is rarely neither constant nor 
complete. When the bladder passes completelj’’ through the hernial 
ring, the obstruction to the ureters appears to be less as, in such cases, 
the ureters alone occupy the neck of the sac. The exact site of com- 
pression, while of academic interest, is of less importance than the 
fact that hydroureter and hydronephrosis are a common sequel to pro- 
lapsus uteri. Though pathologic dilatation of the ureters as evaluated 
by visualization is relative, we agree with Young-" that the condition 
should be suspected in all cases of prolapsus uteri. The degree o 
permanent damage to the ureters and kidneys is in direct ratio to the 
duration of the vaginal hernia. 
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the intraabdominal weight so as. to be home by the pnbis instead of bj’’ 
the poorly supported pelvic basin, the necessary postural bypereorrec- 
tion eventually causes pain as a result of the constant strain upon the 
erector muscles. Though similar in nature, the symptoms in such a 
case are not actually from displacement of the pelvic viscera. 

The degree of pain is variable, depending on the underlying cause 
of the sacropubic hernia. If of a congenital nature as observed in the 
nullipara, the pain in the back is at a higher level, for in such cases 
there is no traction on the so-called reetosacral ligament hut rather 
on the mesentery of the small bowel. On the other hand, if the pro- 
lapse he traumatic in origin, the pain thus caused from traction on the 
rectum, which in turn is attached to the sacrum through the medium 
of the mesosigmoid, may he and often is intense. The relative absence 
of pain in the sacral region should lead one to suspect an existing 
congenital enteroeele, even in the presence of an obviously badly dam- 
aged birth canal. 

With advancing years, owing to the sedentary life, and also to the 
partial disability resulting from a poorly supported pelvic floor, con- 
stipation becomes distressing, virtually reaching the point of rectal 
obstruction. The process becomes a vicious one; with forcing and 
straining the ampulla becomes larger until, at last, evacuation is pos- 
sible only if the rectum be digitally supported. 

Hypertrophy and elongation of the cervix are present in the vast 
majority of instances of prolapse. Possibly the cervical enlargement 
contributes primarily to the descensus but, more probably, it develops 
as a result of prolonged congestion and irritation. Strangulation of 
the hernia occasionally occurs to such a degree that reduction becomes 
difficult, even with the patient in the knee-chest position or the exag- 
gerated Trendelenburg position. 

In the absence of pathologic findings in the urine, uxunary frequency, 
due to extravesical mechanical pressure, may be associated with va- 
rious degrees of birth trauma. Such irritation to the trigone is often 
caused by a rectoeele, jmt one should bear in mind that urinary symp- 
toms of this character more frequently accompany an entei’ocele. 

Prolapse may exist without any apparent damage of the urethral 
support and, in such cases, incontinence is not necessarily present. On 
the other hand, according to a urologic colleague,^" if there is a sagging 
or pouching of the bladder floor the condition is not unlike the “has 
fond” which is often found associated with prostatic enlargement. 
When relaxation involves the urethral support, distressing incontinence 
may follow. In the event that uretlmal and vesical support are both 
defective, it is difficult to explain the absence of urinary frequency or 
residual urine in a goodly percentage of cases with complete prolapse. 
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Tile possibilitj^ of carciiionia^'^ developing on the everted pelvic 
viscera should be borne in mind; Avhile only one such case was ob- 
served and reported from Johns Hopkins Hospital, it is worthy of 
note that, within the iiast ten years, two patients witli carcinoma of 
the hernia were admitted to onr service. 

TREATMENT 

In a recent communication before this Society certain prophylactic 
measures were outlined which, wdien adopted, are vmlnable in minimiz- 
ing the permanent damage of the birth canal incident to parturition. 

When prolapsus uteri becomes apparent, supporting mechanical 
devices are, as a rule, emplojmd onl}’' as a temporary measure while 
aivaiting preparation of the patient, or in those patients who are un- 
suitable for surgical treatment. As Avith other hernias, a permanent 
cure occasionally folloAvs continued support of a saeropubic hernia.^® 

It is of historical interest to note that Arnginal jilastic procedures oAve 
their birth to Marshall HalF“ aaJio, in 1831, observed permanent cures 
folloAAdng prolonged use of pessaries. 

A definite principle^ should underlie all operatiAm procedures, yet 
each case, should be considered indiAudually as no one method is a 
panacea. 

Any operation which essentially consists of suspending the uterus 
Avithout properly reconstructing the Arngina is anatomically unsound. 
Such procedures give the bladder a hammock-like support AAdiicIi re- 
sults in an actual increase in residual urine, Avitli its usual sequelae. 

Interposition operations have been employed by us for years but the 
procedure has been reserved, mainly, for cases of true cystocele, and 
not for those Avith marked relaxation or elongation of the ligamentous 
supports of the uterus responsible for permitting prolapsus uteri. 
Interposition operations may temporarilj'- I'eneAm the symptoms but 
such a procedure is rarely successful in curing saeropubic hernia. 

Vaginal lij’^sterectomy not only remoAms tlie uterus, AAdiieh not infre- 
quently is the site of some subsequent pathologic lesion, but, at the 
same time, the essential supporting stimctures are rendered more 
accessible for the purpose of reconstruction. 

In order to maintain the normal direction of the Amgina so that the 
bladder may be supported in its proper position, eontinuit 3 ’- of a rela- 
tively taut fascial plane, extending from the posterior aspect of the 
pubis in front of the pehac Avail posteriorlj^, is of Autal importance. 
By removing the uterus, tlie pouch of Douglas, Avhicii is frequently 
unusually deep, may be shortened, Aidiile the arcli formed by the junc- 
tion of the tAVO uterosacral ligaments, anteriorl.A^ and the rectum, 
posteriorljq is easily reduced in size, as it is at this site that recurrent 
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Normally tlie opening of the ureter into the bladder is through a 
zigzag course hut, .when the ureter is unduly stretched and the bladder 
wall thinned out, the normal valvelike effect from the peculiar course 
of the ureter through the bladder wall is lost, permitting the infection 
in the bladder (the natural sequela of residual urine) to ascend. 
Subsequent kidney damage of a greater or less degree almost invari- 
ably follows. 

As stated previously, the complications and sequelae of prolapsus 
uteri may be many, leading in certain instances to serious disturbances 
in metabolism. Whether these disturbances alwaj^s result from the 
prolapse or, on the other hand, are accidental findings, such biologic 
changes are, nevertheless, important. Often an alternative type of 
repair must be chosen, or the technic modified to suit the ease, as such 
conditions materially retard postoperative progress. 

Though previous reference has been made to disturbances in metab- 
olism encountered in prolapsus utei*i, I especiallj^ wish to refer to 
that of carbohj^drate metabolism. It is particularly worthy of note 
that, while in only 28 instances out of 378 admissions for birth trauma 
was there any evidence of glycosuria, fasting blood sugar estimation 
revealed some interesting data. In 378 patients admitted for some 
degree of damage to the birth canal, the fasting blood sugar averaged 
0.128. One hundred fifty-six patients, or 40 per cent of them, had 
blood sugar values over 0.120 on admission. Of those with elevated 
readings 78 per cent showed definitely disturbed carbohydrate metab- 
olism. There were 12.9 per cent of all patients admitted for birth 
trauma who had fasting blood sugar values exceeding 0.150, a definite 
indication of pathologic carbohydrate metabolism. 

Further significance can be placed on these observations when the 
postoperative results are analyzed. In 1926, I. M. Rabinowitch^” 
stressed the importance of blood sugar determinations in surgical con- 
ditions generally. In a recent survey in the G:\uiaecological Service 
of The Montreal General Hospital, C. Y. Ward-^ showed that the 
incidence of primary union in diabetic patients following vaginal 
repair was over 93 per cent, identical with that of nondiabetics, when 
pre- and postoperative treatment included appropriate diet, vuth or 
without insulin, as found necessary by the Department of Metabolism. 
Equally good results folloAV intraabdomiual procedures when similar 
precautionary measures are observed. 

Ulceration of a refi’actoiy nature is common, and seriously delaj^s 
operative repair of any sort. Sevei-e hemoiThage from ulceration is 
not uncommon, and is extreraeh’ difficult to control; recently a diabetic 
patient was admitted to our ward in whom a rapidlj* developing ulcer 
bled so profusely that her family physicia)i was able to arrest the 
hemorrhage only by applying a tourniquet about the base of the 
hernia ; on examination, it was found that the ulcer was carcinomatous. 
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All patients undergo a preoperative interval of observation, usually 
extending over a period of from three to five days. If a marked hydro- 
nephrosis or bilateral pj^elitis is detected, prolonged bed rest in the 
dorsal position with forced fluid is insisted upon, augmented, in certain 
instances, by bladder lavage or continuous bladder irrigation. If the 
infection is refractory and pus cells of more than 25 to the H.P.F. 
pei’sist, the operation is then temporarily postponed. 

In most cases, decubitus ulcei-s, when present, subside with daily hot 
sitz baths to the liernia, followed by drying of the part. Tlie prolapse 
is replaced after each bath, and an acriflavine emulsion tampon is 
I’einserted. Daily douches of lactic acid (drams 1 to 1 ihnt) are 



prescribed for all patients of this group. This procedure does much 
to reduce the incidence of postoperative vaginal infection, as well as 
to hasten healing of decubitus ulcers. 

Hormone therapj'" in the form of estrin, when administered for one 
week prior to operation, reduces the possibility of infection which is 
likely to follow any surgical procedure in the presence of a senile 
vaginitis. 

TECHNIC OF VAGINAL HYSTERECTOMY 


The immediate preoperative medication consists of Nembutal gr. iii, 
istered orally forty minutes before leaving the ward. Spinal anesthesia jn 
novocaine crj-stals has proved particularly satisfactory. The cases witl 
blood pressure tolerate this type of anesthesia particularly well as do tho. 
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herniation occurs. As part of the surgical procedure both the anterior 
and posterior walls of the vagina are I’epaired, after the manner 
herein described. 

PREOPERATIVE INVESTIGATION 


On admission to the hospital, an exhaustive history is taken and a 
general phjAsieal examination of the patient is made, in order to elicit 
the existence of any pathologic process other than that of prolapse. 



Fiff. 1. 


If a coexisting lesion is suspected, tlie respective departments are 
requisitioned for investigation of the part in question. In addition, 
routine blood Wassermann, urinalysis, complete blood count, and sedi- 
mentation rates are obtained, while fa.sting blood sugai-, urea, creat- 
inine, and urea clearance and concentration factors are determined. 
lYc have been uniquely fortunate at The j\Iontreal General Hospital 
in having the close coopei-ation of the Urological Service, where cysto- 
scopic examination of the patient, as well as visualization of the entire 
urinaiw tract, either by retrograde or direct means, is carried out. 
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various forms of debilitating conditions, as e'S’idenced by the absence of post- 
pulmonary and other complications, and seem to justify this form of anesthesia. 
In addition there is infinitely less '‘oozing-’ of blood in the field of operation with 
this form of anesthesia. 

In the lithotomy position, the entire area is thoroughly sterilized with iodine 
2 per cent, and after catheterization, the patient is draped in the usual manner. 
With a tenaculum the cervix is drawn down, while with an Allis forceps grasping 
the mucosa immediately posterior to the urethra, the anterior vaginal wall is put on 
a stretch. A racquet-.shaped incision through the mucosa is made, extending 
from the urethra and surrounding the cervix (Fig. 1). The mucous membrane 
is then pushed upward, the base of the bladder being partially exposed is elevated 



from the anterior aspect of the uterus but, to minimize bleeding, is not separated 
from the mucosa of the anterior vaginal wall (Fig. 2). On exposure of the 
peritoneum of the culdcsac, an incision is made in the peritoneum (Fig. 3), and 
a small abdominal towel saturated with 5 per cent aqueous acriflavinc is inserted into 
the pouch of Douglas (Fig. 4) : this insures the walling off of the contents of the 
pelvis and, at the same time, absorbs any soiling which may enter through the 
incision. With the index finger of the left h.and inserted tlirough the incision 
(Fig. 5), the utcrosacral ligament, on the left side, is clamped and, as the fundtis 
is approached, the finger is swept around behind the fundus of the nteni? so as to 
push it forward (Fig. G). When the uterovesical fold of peritoneum is put on the 
stretch it is incised, and the fundus of the uterus is then delivered. The remain- 
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ing portion of the broad ligament, including the uteroovarian ligament and the 
fallopian tube, is then clamped. The uterus is turned laterally to the right in a 
battledore fashion, and the right broad ligament clamped in a manner similar to 
that of the left (Pig. 7). All bleeding points are then ligated. The peritoneum 
is now grasped with Allis forceps. Tlie culdcsac is next examined and, if the 
pouch of Douglas extends far down toward the perineal body, a purse-string of 
No. 2 chromic catgut is inserted particularly high (Fig. 8), after the manner of 
Phaneuf.18 The redundant peritoneal tissue is then removed. The free ends of 
the purse-string are tightened and tied, while the acriflavine tampon is with- 
drawn. The ends of the purse-string are not cut but arc left long and held 
for subsequent use. 

It will be noted that thus far in this procedure the bladder has not been 
separated from the mucosa of the anterior vaginal wall in order that the operative 



Fig. 8. 

field may be kept as dry as possible. The peritoneal cavity having been oc- 
cluded, the mucous membrane of the anterior vaginal wall is grasped with a senes 
of clamps and with a sponge is gently separated from the bladder (Fig. 9)- 
uterosacral ligaments are then sutured into the pubocervical fascia (Fig. 10); 
wliile the free ends of the uncut purse-string suture of the peritoneum are brought 
around the uterosacral ligaments and tied on the inferior surface. This is done 
so as to occude any possible “dead space,” and to retain the normal relationship 
of the lower end of the culdesac to its supporting structure. The uterosacral 
ligaments are sutured to each other so as to reduce the size of the arch forme 
by their approximation; subsequent herniation is thus prevented (Fig. H)- * 

redundant mucosa of the anterior vaginal wall is then resected (Fig. 12); a” 
closure is made with nine interrupted No. 1 catgut sutures. An alcohol tape, one 
and one-half feet long, is then inserted into the vaginal vault to insure drainage 

(Fig. 13). 
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Tlie posterior ruginal wall is then repaired. After Jiaving made a transverse 
incision at the mucocutaneous junction, tlie mucous membrane is elevated 
(Fig. 14) and, with two clamps,^ a A^'-shaircd portion of mucous membrane of the 
vagina is outlined and removed. k* The perirectal cellular tissue is .then approx- 
imated with interrupted catgut sutures. After approximation of the levator ani 
muscles, the urogenital diapliragm is then reconstructed. Closure is made in the 
vaginal floor by double continuous ISTo. 1 catgut sutures. 

At this juncture, the cut or damaged ends of the sphincter vaginae are drawn 
backward, and attached to the sphincter ani extcrnus. Such reconstruction of the 
perineal body prevents the subsequent perineal scar which inevitably follows the 
perineotomy being drawn forward bj' the action of the sphincter vaginae and, also, 



Fig. 11. 

obviates the distressing condition of the so-called ‘ ‘ sacral anus. ’ ’ The anal canal 
wdien held well forw’ard obviously reduces the anorectal angle, an essential detail to 
insure success of anj' form of perineal reconstruction. The superficial structures of 
the perineum are finally brought together with a subcutaneous No. 1 catgut suture, 
an indwelling catheter is then in.serted. 

POSTOPERATIVE CARE 

As part of the technic of spinal anesthesia, the patient is kept in tlie dorsal 
decubitus position for twenty-four hours, which position, fortunately, is the one o 
choice to insure good kidney drainage. During this time sedatives are freely a • 
ministered as required. Vaginal packing inserted at the time of operation is remove 
by the end of forty-eight hours. 
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Vaginal hysterectom}'- is not a new procedure according to the 
late George Gellhorn,® Eobert Battey of Eome, Georgia, in 1876, was 
the first to approach the pelvic organs through the vaginal canal. 
This type of opei’ation has of late become increasingly popular, but, 
although a satisfactory surgical measure in the treatment of prolapsus 
uteri, like all other operations it has its limitations. 

Often patients with procidentia have symptoms suggestive of an 
intraabdominal pathologic lesion. In such cases, because of the limited 



Fig. 13. 


field exposed through the vaginal route, it is considered wiser to 
jierform a laparotomy, either at the same time the birth canal is 
repaired or at a subsequent date, rather than attempt too broad a 
dissection from below. 

In the procedure herein described, I have endeavored to stress the 
importance of a knowledge of anatomy of the pelvic structures. I 
should like to make it clear that, while it is impossible to dissect and 
identify the various portions of the fibromuscular fascia, certain areas 
are subjected invariably to greater strain, and in one's reconstruction 
these so-called cardinal ligaments must be so arranged as to give 
adequate support to the abdominal structures dependent upon the 
pelvic basin for support. 
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The indwelling catheter prevents undue strain on the suture lines from over- 
distention of the bladder. It is not disturbed for the first four days, thus obviating 
repeated catheterizations, which would otherwise bo probably imperative during the 
period in which glucose saline is freely administered, intravenously. Daily vesical 
irrigations with sterile boracic solutions are carried out, while after each irrigation 
5 c.c. of a 20 per cent solution of argyrol are instilled into the bladder. When the 
catheter is finally removed (on the fourth day), the patient is catheterized every 
eight hours if necessary. Following voiding, the patient is catheterized and, if on 
two successive occasions the residual urine does not exceed .30 c.c., this procedure is 
discontinued. 



Fiff. 12. 


When the patient can tolerate a mixture of milk of magnesia and liquid parafiin, 
.«hc is given one ounce of each twice daily, in order to encourage early spontaneous 
bowel evacuations. On the third morning (x)Ostoperatively), a soapsuds enema is ad- 
ministered. 

Daily douches of lactic acid (drams 1 to the pint) arc given, after the removal 
of the packing. Patients arc permitted out of bod by the thirteenth day, and dis- 
charged some three or four day.s later. 

Experience has shown us that a fasting blood .<mg!\r above 0.120 is inimical to 
iicaling of perineal wounds, hence all patients with a blood sugar value between 
0.120 and 0.130 arc routinely given five units of insulin, three times daily. Those 
whoso carbohydrate value exceeds this are referred to the Department of Metabolism 
which places the patient ott the strictest regime: do-es of insulin varying ns in- 
dictited by fasting blood sugar reading. 
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Abscess in the vaginal canal necessitating drainage occurred in three of the earlier 
cases, probably owing to the faulty occlusion of potential “dead spaces.” The pres- 
ence of glycosuria in two of these cases no doubt contributed to the infection. Tlie 
only death resulted from peritonitis in a patient with a \drulent form of strepto- 
coccal pyometria and senile vaginitis. We feel that had we employed estrin therapy, 
pre operatively, in this case such a result would have been averted. 

A late postoperative complication was the recurrence of an enterocelezs in two 
cases, which demonstrated to us the absolute necessity of reducing the size of the 
rectal cleft in the endopelvic fascia. 

The above complications occurred in the earlier cases, which impressed upon us 
the importance of certain features in the technic and conduct of this type of case 
which I have endeavored to stress. 


COMMENT 

Prolai^sus uteri results from eitlier cougeuital defects in the struc- 
tures sui:)23ortiug- the uterus or from damage to these tissues incidental 
to childbirth, or both. 

A thorough understanding of normal pelvic anatomy is essential in 
order to comprehend changes that occur in the topography of the 
pelvic contents' incident to the defects in the supporting structures 
which iDcrmit procidentia. 

Since sacculation of the bladder, hydroureter, or hydronephrosis re- 
sulting from procidentia is accompanied by infection of the entire 
urinary tract, complete blood chemistry should be obtained. Similarly 
visualization (either direct or retrograde) of the urinary tract is 
essential. 

Vaginal hysterectomy with reiiair of the birth canal is a satisfactory 
surgical measure, the essential features of the technic employed being 
spinal anesthesia, a relatively bloodless field, protection of' the pen- ^ 
toneal cavity, reduction in size of the pouch of Douglas, occlusion of 
all “dead spaces” and reconstruction of the pelvic cellular ti-ssue. The 
imiDortance of the uterosacral ligament is particularly emphasized. 

Vaginal hj^stereetomj^ is not recommended for i^rolaiDSUs uteri when 
there are abdominal symptoms, or where any palpable abdominal or 
pelvic lesion is detected, or where so-called senile A’-aginitis exists. 

From the fact that in prolapsus uteri the extent of the damage to 
the pelvic or other organs is not identical in any tAvo cases, the term 
“percentage cures” is obAdously fallacious. Unfortunately, there is no 
“yardstick” by Avhich one can measure the actual damage from the 
anatomical derangement present in saeropubie hernia. While the sup- 
port to the pehac structures may be satisfactorily reconstructed, from 
an anatomical standpoint there is no proof that the organs invoh'ed 
Avill return to their original physiologic state. We therefore must ap- 
praise our results largely on the permanency of our reconstruction but, 
more particularly, on the subsequent Avell-being of the patient. In tlie 
study of prolapsus uteri, more than in any 'other gynecologic condition, 
one is forced to realize the interdependence of the various branches of 
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RESULTS . 

During the past two and one-lialf years vaginal hysterectomy was performed in 
70 cases, 66 of which were for birth trauma, witii an average age of 53.1 years, 
the youngest being thirty while the oldest was seventy-two. The average parity was 



Fig:. 14. 
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4.7, including one patient who was a para xxiv, and three nulliparas, all averaging 
a hospitalization of eighteen days. 

Postoperative complications, in the form of var^dng degrees of urinary tract infec- 
tion, were present in 36 per cent of cases. A great numl>er of these cases had a pre- 
operative pyuria; the operation probably njcrely c.auscd an acute o.xacerbation of a 
temporarily quiescent infection. 
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of the anterior vaginal wall is excised, closure being performed by silkworm-gut 
sutures. Absorbable or buried sutures must not be used on account of infection in- 
cident to the slough from the clamp method of removing the uterus. A marked 
rectocele can best be taken care of a little later, after retraction of the vaginal walls 
has taken place from the hysterectomy. This repair of the rectocele is performed be- 
fore the patient leaves the hospital. 

DE, W. SCHILLER, Vienna, Austria. — ^^Vith the changes caused by chemical 
irritation, such as the urine flowing over the surface of the uterus; by mechanical 
irritation resulting from friction between the exposed uterus and the tliighs; by 
thermic irritation from exposure to variations in the temperature of the air, it would 
be expected that carcinoma would develop more easily and frequently in procidentia 
and prolapse than in the normally placed uterus. I have examined the specimens from 
a large number of cases of prolapse of the uterus and also of carcinoma of the 
cervix and among those cases I found altogether only seven cases of prolapse asso- 
ciated with carcinoma of the cervix. Five of these cases have been published by 
Hoegler and since then I have discovered twm more cases. This leads to the con- 
clusion that in prolapse the incidence of carcinoma is much, lower than in uteri nor- 
mally situated. 

The few instances of carcinoma occurring in prolapse deserve explanation. Tlie 
change observed in the epithelium in prolapse is a keratosis which is the physiologic 
reaction that serves to protect the organ against the external insults resulting from 
its position. We know^ that the parts of the skin that physiologically have the highest 
grade of keratinization, as the palm and sole, have a lower incidence of carcinoma 
than the parts of the skin that are less keratinized, for example, the face. 

On the other hand, there are certain types of hyperkeratosis that have a tendency 
to change to carcinoma, as in chronic intoxication. It is a very interesting fact that 
many years ago the use of Fowder’s solution was abused bj' its being given in, high 
doses daily for many years. But such patients used to develop hyperkeratotic areas, 
especially on the forehead, and eventually the arm and those areas showed a marked 
tendency to change into carcinoma. This observation leads to the conclusion that we 
must distinguish between two types of hyperkeratosis as regards their tendency to 
develop carcinoma, the physiologic type being a reaction against the mechanical and 
drying-out influence; and toxic hyperkeratosis in consequence of chronic administra- 
tion of arsenic. The first type means a certain protection against carcinogenesis. 

After all w'e must admit that in cases of prolapse the probability of carcinoma is 
much lower than in normal women, for whereas in normal women the incidence of 
carcinoma of the cervix amounts to 3 per cent, the incidence of carcinoma in women 
with a prolapse amounts to only 0.5 per cent, according to my statistics. This is not 
opposed to the proposal to treat patients with procidentia by vaginal hysterectomy. 
We should never support this proposal, however, by stating that these patients have 
a higher incidence of carcinoma than do women with normally placed uteri. 

DE. W. W. BABCOCK, Philadelphia, Pa. — ^Wliile I have been very much in- 
terested in vaginal hysterectomy and have performed about 90 per cent of hysterec- 
tomies by this route, I have not felt that vaginal hysterectomy played a very impor- 
tant part in the treatment of procidentia. Indeed, it has been my impression that 
if the uterus is of a fair size it often is wise to do an interposition operation so as to 
raise the bladder and stabilize and fix the anterior vaginal wall. 

At the same time, I think there is no question that one can perform a vaginal 
hysterectomy with an associated plastic operation with very excellent results m 
procidentia. A small senile uterus is of little or no value as an interposed organ, 
while its removal enables one to obtain support to the vagina from the broad a.nd 
utei-osacral ligaments. In every case it seems very important to secure a verj' high 
pelvic floor so that the resultant of forces that arise when the patient is standing 
will deflect the pressure forward upon the pubis. The weight is thus largely sup- 
ported by the bone rather than by the soft parts. 
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medical science. A fair understanding of these is necessaiy in order 
to obviate the manifold failures so frequently resulting from surgical 
treatment of this most distressing condition. 
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DISCUSSION 

DR, J. W. KENNEDY, Piiii.auelpiiia, Pa. — I n 1920 at our meeting in Chicago, 
when I discussed vaginal hysterectomy as the best treatment for uterine prolapse, 
I met with unjdelding opposition. The opposing arguments were based upon the 
fact that the indwelling uterus could be used througli some type of fixation opera- 
tion, cither for the purpose of elevating the bladder by attaching it to a higher point 
on the uterus or the organ might be used in executing the interposition operation. 

Although there may appear to be a marked ditTercnce in Dr. Campbell's and 
my methods of treatment of prolapsus uteri, yet in the substantial principles in- 
volved, we arc in accord. In each the surrounding uterine ligaments are dealt with 
so as to elevate the vaginal fornix and bladder to their normal positions. What 
Dr. Campbell accompli.shes by suture or plication of ligaments, wo execute by the 
clamp method, whicli permits the contraction and retraction of all uterine ligaments 
after the clamps have been removed. Tliis allows the uterine ligaments to retract 
toward their bony attachments, thus pulling or elevating the vaginal fornix and ac- 
companying bladder to their normal locations. The retraction of the ligaments, 
when the e.xtremities arc freed from the clamp.®, is, however, far greater than can 
be obtained by suturing their extremities together after vaginal hy.stercctoiny. In 
marked prolap.®c of the uterus and bladder, those procedure.®, such ns the interposi- 
tion operation or elevating the bladder by stitching the same to a higher point on 
the uterus or broad ligaments, will fail in a large percentage of cases on account of 
the overstretched and elongated ligaments and will not give sutTicient shortening to 
the sustaining structures with the indwelling utcru.s. The uterus i.s the key.®tone of 
the prolapsed and elongated arch (uterus and broad ligaments) and when it is re- 
moved by the clamp method, the arch is shortened, the key,®tone (uterine position) i.® 
tilled in with fibrous tis.suo, all the uterine liaarnenls retno’t to tiieir bony fittrif-h- 
ments, thus elevating the vaginal fornix and bladder to their normal pr.^ilinn.'. 

In the complete procidentia.®, with bladder and TOgimil w'all jirrdap.'-ed bi'twe-m the 
patient "s thighs, after finishing the vaginal hysterectomy, wo immediately perform an 
extensive cyslocele operation. In this a large triangular area of the entire ihicimess 



BILATERAL TRANSPLANTATION OP THE URETERS 

OP THE PEMALE 


ViRQID S. COUNSELDEB, M.D., ROCHESTER, MiNN. 
(From the Division of Surgery, the Mayo Clinic) 


' I 'RANSPLANTATION of the iireters to the pelvic portion of the 
colon is now recognized as a standard surgical procedure for the 
treatment of exstrophy of the bladder. It is very successful and can 
be performed with a low mortality if there are no complicating con- 
ditions in the upper part of the urinary tract. The good results 
obtained in the treatment of this condition have been the stimulus for 
transplanting the ureters of women in the treatment of conditions in 
which the ui’inary bladder has been rendered useless by traumatism 
or by disease. Those conditions I wish to consider are huge vesico- 
vaginal fistulas, chronic intei’stitial cystitis with secondary contraction 
of the bladder, and certain carcinomas of the bladder. 

The technic emploj''ed for transplantation of the ui’eters at The Mayo 
Clinic is that of C. H. Maj^o, which utilizes Coffey ’s principles of trans- 
plantation of the common bile duet. This necessitates the transplanta- 
tion of one ureter at a time ; the right ureter is transplanted first, and 
the left ureter is transplanted not earlier than two weeks after trans- 
plantation of the right ureter. 


Briefly, the method consists of intraperitoneal isolation of the right 
ureter and its division as near the bladder as possible. The parietal 
peritoneum is closed by a running suture, but only loosely around the 
ureter. An incision about 1% inch (3.77 cm.) long is made in the 
longitndinal band of the rectosigmoid,- this incision extends down to 
the mucosa but not through it. The submucosa is separated from the 
mucosa slightly on each side, and at the distal end a puncture is made 
through the mucosa ; this puncture is just large enough to admit the 
ureter. The lo-wer end of the ureter is partiallj'' split for a distance 
of about 0.6 cm. and a suture is tied to it. About 2 inches (5 era.) 
of the short end of the tied suture is threaded into the ureter as a 
guide for the urine. The ureter is drawn through the opening in the 
bowel b 3 '' this suture, the needle emerging through the bowel about 
1.5 cm. bej’^ond the lower end of the incision in the sigmoid. It 
anchored to the peritoneal surface of the bowel. The cut edges of the 
muscular Avail of the bowel are united over the ureter by as feAV intei 
rupted sutures as possible. A continuous roAV of sutures next covers 
the entire incision and all previous sutures as additional protection. 


234 



CAMPBELL: vaginal HYSTERECTOMY IN PROLAPSUS UTERI 233 


I was interested in the author method of completely closing the peritoneum in 
vaginal liysterectomy. I have had considerable trouble in perhaps 10 or 15 per cent 
of the cases in whicli the peritoneum and vagina were entirely closed. A secondary 
infection in the pelvis often develops about seven to ten days after the operation 
and this necessitates reopening. As a result, for years we have not closed the pelvic 
opening and liave carried gauze drains into the pelvis in all cases. Possibly Dr. 
Campbell avoids the pelvic infection by bringing the pedicles outside the peritoneum 
and not closing the -v’aginal wall. I hope he explains this. 

As to his S3 per cent pyurias, we have felt that infections of the bladder have 
been largely eliminated by keeping a retention catheter in for three or four days 
after all operations where the uterus is removed or wlien an operation for procidentia 
is done. In this way retention of urine is avoided. The bladder is irrigated daily 
and silver protein instilled when the catheter is finally withdrawn. 

PEOPESSOB MILES PHILLIPS, Siieffield, Exgeaxd. — I have been doing this 
operation since 1910 and have performed it more than 500 times. It is not done ex- 
clusively for procidentia, but combined with double colporrhaphy is employed for 
such indications as the smaller fibroids, senile pyometra, lacerated cervix, or badly 
infected cervix. 

The operation is especially valuable in tho-sc cases where there is a congenitally 
deep pouch of Douglas. That is a very important factor in many cases, not only in 
the spinster but in other women who may have had only one or two children. 

I do not excise the peritoneal sac now but pur.se-string it as high as po.ssible, leav- 
ing the eventrated plaque of peritoneum to help fill the space between the upper 
vagina and rectum, 

I always drain the potential space outside the peritoneal cavity. I u.«cd to do that 
with gauze or rubber, but do it now invariably, and I think most .successfully, by 
leaving the catgut sutures which unite the uterosacral ligaments to the angles of the 
vaginal vault and to each other, with long projecting ends. I now have none of tho.se 
small abscesses nor anything in the nature of a peritonitis. We u.'e only plain cat- 
gut and the ligatures come away very easily. 

In my last 150 private cases there was no mortality. Unfortunately, the next 
patient succumbed to an accident not directly connected with the operation, having 
developed a pulmonary .abscess associated with the anesthetic. Tlic mortality is there- 
fore very low, and the painlcs.sness of convale.'jcence is verj' striking. 

I used the clamp method occasionally in 1908, but I have not done so recently. 

I think the retaining catheter is very useful, but a most valuable .addition is 
sodium mandelate to prevent Bacillus coli infection. Its use was begun by Bo-'^on- 
heini of London and has met with great success. I .anticipate an inerea.^ing u.'-e of 
vaginal hystorectomy in the treatment of prolapse, 

DE. CAMPBELL (Closing). — ^In answering Dr. Babcock’s remark, where birth 
trauma is limited to eystocele, the intcrpo.cition operation is re.served. Suspemion of 
the uterus does not cure genital prolapse. On the contrary, such a procedure convert.s 
the .anterior vaginal w.all into a hammock, thereby increasing the residual urine and 
further damaging the kidney. The pelvic organs are .supported from below and not 
suspended from above. 

We have not had an infection in the culdc.=ac e.xcept in one case and that w.as 
where I did not close the culdesac. I feel that infection depends in a largo measure 
upon the way we treat our patients preoperativcly. As I said before, if we use 
estrin. especially if senile vaginitis is present, we will increase the eirrul.ntion in tlio 
vaginal mucosa and thereby reduce the morbidity. 

The ab.sces.s formation in the vaginal v.aiilt, as a rule, rc.^ults from de.ad space. If 
tl'.ere is much dead space left between the peritoneum and the recon.ctrucled pelvic 
floor, there will alw.aj's be an alisccss. I hope at some later time to ofTcr a larger 
series of cases. 
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Examination revealed that the entire neck of the bladder, including the trigon, was 
absent. The vaginal wall was rigid as a result of scar tissue. There were total incon- 
tinence of urine and partial incontinence of the anal sphincters. A complete success- 
ful repair of the perineum was performed by using silkworm sutures. One month 
later, following complete healing of the perineum and after satisfactory control of 
the anal sphincters had been demonstrated, the ureters were transplanted to the 
sigmoid flexure at different times. The wounds healed, and when the patient was dis- 
missed from the clinic one month later, she was passing all urine through the bowel 
and was entirely comfortable. Follow'-up letters reveal that at the present time she 
passes urine through the rectum about every four hours. 

Case 2 . — A woman, aged twenty years, complained of urinary incontinence which 
had existed since the delivery of her first child four years before she came to the 
clinic. Tliree attempts which iiad been made to close a huge vesicovaginal fistula had 
been unsuccessful and had resulted in a tremendous amount of scar tissue. The 
vaginal canal was extensivelj' inflamed from the passage of urine. Physical examina- 
tion did not reveal any other abnormality. The perineum and anal sphincters were 
normal. 

Examination under anesthesia, on Aug. 21, 1933, revealed that there was complete 
destruction of the urethra and trigon of the bladder. Bilateral transplantation of the 
ureters was performed. The right ureter was transplanted Sept. 10, 1933, and the 
left one was transplanted two weeks later. The wounds healed nicely, and when 
the patient was dismissed from tlie clinic one month later, she was passing all of tlie 
urine through the rectum. 

Case 3. — ^A woman, aged thirty-two years, came to the clinic, April 13, 1926, com- 
plaining of urinary incontinence which had followed the use of radium for carcinoma 
of the uterine cervix. She had felt well following the treatment, but two months 
later she had begun to lose control of micturition and since that time she had been 
confined to her bed constantly because of complete urinary incontinence. 

Examination disclosed a large vesicovaginal fistula and considerable induration m 
the pelvis. The value for the blood urea was within normal limits and the Wasser- 
mann reaction on the blood w'as negative. The value for the hemoglobin was 65 per 
cent and there were 3,990,000 erythrocytes in each cubic millimeter of blood. There 
was no evidence of infection of the upper part of the urinary tract. 

Examination under anestliesia did not reveal any malignant change in the pelvis. 
On April 19, 1927, the right ureter wms transplanted to the sigmoid flexure. One 
month later, the left ureter was exposed and found to be somewdiat obstructed and 
dUated. However, it was transplanted to the sigmoid flexure w'ith a great deal of 
difficulty on account of the fixation of the bow'el at this point. Although the patient 
passed adequate amounts of urine by the bow'el, peritonitis developed; this was com- 
plicated by bronchopneumonia and the patient died eight days following transplanta 
tion of the left ureter. 

Case 4. — A woman, aged thirty years, came to tlie clinic Dec. 6, 1926, because she 
passed all of her urine through the vagina. Following the birth of her cliild, eight 
years before she came to the clinic, a high amputation of the cervix had been per 
formed; this had resulted in a vesicovaginal fistula. Three attempts had been ma e 
to repair the fistula but none of tliese had been successful. A suprapubic cystostomj 
also had been done in an attempt to divert the urine from the vagina. The three 
attempts at transvesical closure of the fistula had resulted in the formation of scar 
tissue. Two months after the last attempt to repair the fistula, the scar tissue 
produced evidence of ureteral obstruction, with repeated chills and fever. 

The value for the hemoglobin w’as 66 per cent and there were 3,700,000 erythrocj es 
in each cubic millimeter of blood. The Wassennann reaction on the blood was 
negative and the value for the blood urea was within normal limits. Examination r 
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Care iiiiist be used not to imiilant more than 2 cm. of tlie ureter and 
not to suture too snugly around its entrance into the wall of the bowel. 
The line of implantation is then brought laterally to the pelvic wall 
and the bowel is sutured to the parietal peritoneum by a few inter- 
rupted sutures just iibove the line of anastomosis, thereby relieving 
any tension on the ureter and adequatelj’’ 23rotectiug against leakage 
and infection. The left ui'eter is transplanted in the same manner but 
not earlier than two weeks after transplantation of the right ureter. 
Inguinal inei.sions are used and these are carried through both the 
external and internal oblique muscles. 

\^SICOVAGINAL FISTULAS 

The urinary bladder obviou.sly is the best receptacle for urine that 
can be devised ; therefore, eveiy effort should be made to save it. Re- 
construction of the base of the bladder and vesical neck following 
their destruction b}' childbirth has the greatest chance of success at 
the firet operation, so that at this particular time great care should be 
exercised to get accurate approximation of the tissues. The chances 
of success in the repair of large vesicovaginal fistulas decrease with 
each subsequent operation. It is not uncommon to see cases in which 
repair of a vesicovaginal fistula has been attempted eight to twelve 
times. This results in sear tissue which makes the anterior wall of 
the bladder rigid as far as the urethra; urine continues to drain from 
the fistula and there is little hope of successful repair. 

The reason that failure is so likely to occur following repeated op- 
erations is that scar tissue has very poor blood supply. In such eases 
one cannot satisfactorily separate the muscular wall of the bladder 
from the vaginal wall without risk of further necrosis or the possible 
occurrence of a fistula that is larger than the one which was present 
before the operation. 

Vesicovaginal fistulas that occur following the treatment of cervical 
carcinoma with radium arc equally as difficidt, if not more difficult, 
to close than arc those that occur following delivery. If these fistulas 
are small the fistulous tracts can be excised and good vesical tissue 
can be used for closure, but if the fistulas arc large, it is almost im- 
]mssiblo to reconstruct the bladder and anterior vaginal wall success- 
fully. 

0.\sr. 3. — A wmiuni, agdl iiiiu'let-n years, cjuhc lo {lie clinic ijccinire of a huge 
vesicovaginal fiHlula and an extonsive third degree haceraliou of the perineum, 'ivjiicli 
li.'id followed difiicult Inhor. ^^l)l<ipIo operation? had been performed on hofh (lie 
vc?ieov.aginnl fi.'-tula and jK-rinetini, with only partial .vucce.-.-. All urine wa*-- pa.c-ed 
through the fistula. The ■ujij.er ]>nr; of the luinary tract v,a‘- fr.?' from infe-tion 
and oh?truotiou. 
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of the bladder. Many of these patients can be kept comfoi’table by 
these methods while others cannot. The disease lasts many years and 
if not held in cheek the disease process gradually involves more and 
more of the vesical wall and finallj’’ produces a contracted rigid blad- 
der which has a capacity of only a few ounces. This results in fre- 
quent micturition, extreme pain, and great disability. The bladder in 
this state is useless and the urine must be diverted if the patient is 
to continue to live. 

Sebening, of Germany, in experiments on dogs, successfully engrafted 
a loop of small intestine on to the dome of the bladder and thereby 
increased the capacity of the latter organ. He then successfully ap- 
plied this method to the treatment of patients whose bladders bad been 
contracted by infection. The procedure involves considerable risk and 
for this reason I favor transplantation of the ureters to the pelvic 
portion of the colon if the rectal sphincter is functioning. 

Case 7 . — A woman, aged twenty-seven 3'ears, first came to the clinic July 19, 
1928, because of pain in the lower part of the abdomen, in the region of the bladder. 
General phj'sical examination did not reveal any abnormalitj*. C.vstoscopic examina- 
tion revealed a panmural fibrosis. This was treated by transurethral fulguration. 
Tonsillectoraj’ was performed to eliminate possible foci of infection. Following the 
fulguration she was free from pain in the region of the bladder for the first time 
in five or six years. She returned home and was completely free from sjTnptoms for 
nine months and then had a recurrence of the former trouble. 

She returned to the clinic and was treated by overdistention of the bladder to a 
capacity of 830 c.c. There was slight improvement in her condition for approximately 
two months but at no time was she completely relieved. A presacral resection of the 
sympathetic nerve was performed. This procedure afforded considerable relief for 
one y'ear, but at the end of this time the sjTnptoms recurred. A resection of the in- 
volved portion of the bladder was carried out and about a fifth of the bladder was 
removed. This was followed by considerable subjective relief. However, two years 
later, following a severe infection of the throat, mild vesical symptoms recurred. 
Local treatments were carried out for one year but did not produce any' improvement. 

The right ureter was transplanted to the sigmoid flexure on June 5, 1934, and six 
weeks later the left ureter was transplanted. The patient returned to the clinic 
one year following the last operation; she had gained twentj'-five pounds (11.3 kg.) 
and was able to retain the urine in the rectum from four to five hours without distress. 
Pyelograms of both kidneys were normal. 

Comment . — It should be noted that tliis patient had symptoms for 
approximately fifteen years before complete relief was obtained by 
transplantation of the ureters. 

Case 8 . — A woman, aged forty-six years, first came to the clinic in November, 
1931, complaining of bladder trouble wliicli had existed for six years. Frequent 
micturition, dysuria, and cramps in the lower part of the abdomen were the cine 
symptoms. General physical examination did not reveal any other abnormality'. 

Cystoscopic examination revealed that the bladder had a capacity of only 50 c.c. 
and that the patient had a severe interstitial cystitis. The bladder was overdistende 
to a capacity of 250 c.c. There was bleeding from multiple areas of the bladder. T le 
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vcalecl an extensive scarring in tlie vagina and a vesicovaginal fistula. Tlie capacity 
of the bladder ivas tremendously reduced and the prospects of closure of the fistula 
and relief of obstruction of the ureter were very poor. The right ureter was trans- 
planted on Dec. 21, 1926, and the left ureter was transplanted on Jan. 1.3, 1927. The 
patient has remained in good health and has voided urine through the bowel every 
three to four hours without discomfort. 

Case 5 . — A woman, aged forty-eight years, came to the clinic Jan. 10, 192S, com- 
plaining of a rectovaginal and vesicovaginal fistula. Four or five attempts had been 
made to repair the fistulas but all of these had resulted in failure. Vaginal examina- 
tion revealed a tremendous scarring in the region of the urethra and a vesicovaginal 
fistula. Proctoscopic examination di.sclosed tremendous scarring of the anterior rectal 
wall and a rectovaginal fistula. Successful closure of the vesicovaginal fistula did 
not seem probable. Repair of the i-ectovaginal fistula was carried out on .Tan. 23, 
1928. A ye.ar and a half later, Aug. 9, 192,0, the right ureter was transplanted to 
the sigmoid flexure and a month later the loft ureter was tr.ansplanted to the sigmoid 
flexure without incident. The patient’s convalescence was uneventful and she passed 
urine by bowel satisfactorily. The patient died of a pulmonary embolism sixteen 
days following the last operation. 

Case G. — A woman, aged thirty year.";, registered at the clinic Oct. 22, 1928, 
complaining of a large vesicovaginal fl.stula which had been present for two years. 
This had occurred at doliver.y, which had been spontaneous. Delivery had been fol- 
lowed by phlebitis of the left leg. Six months prior to her admission to the clinic 
a repair of the vesical fistula had been attempted, but had not been successful. 
Urinary leakage had increased following this surgical jirocedurc and chills and fever 
had developed and had continued for several days. 

Examination revealed that the blood pressure was normal. The v.alue for the 
hemoglobin was 48 per cent; there were 3,750,000 erythrocjics in each cubic milli- 
meter of blood and the "Wassermann reaction on the blood was normal. Urinalysis 
did not reveal any abnormality. Vaginal examination revealed a large vesicovaginal 
fistula. Although prospects of cure of the fistula were poor, it was thought advisable 
to attempt closure. On Nov. 1, 1928, operation was iierformed and .a very large 
fistula, which involved practically the entire trigon and extended down to the 
uterine cervix, was encountered. Tlicre was a groat deal of scar tissue and the fistula 
was very difiicult to close. Closure was obtained by turning the bladder in with two 
double rows of sutures of chromic catgut and approximating the vaginal mucous 
membrane with six silkworm sutures. The capacity of the bladder was very small; 
therefore, a suprapubic tube was inserted in order to protect the suture line. How- 
ever, sloughing of the repaired tissues occurred. Q’lie right ureter was transplanted 
to the sigmoid flexmre on April 30, 1929, and the left ureter was transpl.antcd on 
Tilay 24, 1929. These operations were without incident. The patient was in good 
he.alth following these operations and voided through the rectum every four to five 
hours. 

CHRONIC INTERSTITIAL CT.STITIS 

Tliis is one of the most, distressing conditions whieli involves the 
urinary hhadder. A small portion of the bladder may be involved but 
eases which give one the mo.st trouble are those in whieh large por- 
tions of the bladder are involved. Early in the disease, when only a 
small portion of the bladder is involved, the involved regions are 
treated by transurethral applications of silver nitrate, by the cantery, 
by lavage with numerous medical agents, and tinally by overdisfention 
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with instillations of a brand of mild silver-protein (argjn'ol). The pain had persisted 
intermittently throughout the treatment but the patient never had passed any blood. 
Five years before she came to the clinic her bladder had been opened and tlie 
ulcerated portion had been excised, but this had failed to relieve the symptoms. 

General physical examination at the clinic did not reveal any abnormality. 
Cj'stoscopic examination revealed that the upper part of the urinary tract was normal. 
The capacity of the bladder had been reduced to 120 c.c. There were several linear 
portions of the vesical wall which contained dilated vessels that were suggestive of 
interstitial cystitis. The bladder could not be distended beyond a capacity of 350 c.c. 
Because of the persistence of the s 3 'mptoms and the reduction in the capacity of 
the bladder, the right ureter was transplanted to the sigmoid flexure on September 
11, 1935, and the left ui-eter was transplanted on Octboer 3, The patient has been seen 
recently, approximately one jmar after her last operation, and has been entirely re- 
lieved of her symptoms. 


CARCINOJIA OP THE BLADDER 

This disease occurs much less frequentl}’- among women than among 
men, the ratio of women to men being about 1 :5. With the present 
methods of treatment, effective as they are, it is not often that trans- 
plantation of tlie ureters to the pelvic portion of tlie colon and total 
cystectomy are advisable in the treatment of carcinoma of the bladder. 
With the present scheme of treatment there are two methods of ap- 
proach: the transurethral and the suprapubic. All pedunculate and 
small infiltrating lesions which have a low grade of malignancy can 
be satisfactorily treated by transurethral fulguration. With improve- 
ment in the technic some large lesions which have a low grade of 
malignancy and some small lesions which have a high grade of ma- 
lignancy may be safely treated by this method. It is usually true, 
however, that infiltrating lesions which are of large size and have a 
low grade of malignancy, and practically all lesions which have a high 
grade of malignancy are more adequately treated by the suprapubic 
approach. With this approach, one of several methods of treatment 
may be utilized, such as transvesical electrocoagulation, excision, seg- 
mental resection with or without reimplantation of the ureter and 
radium. 

Statistics at the clinic show that the average duration of s 3 ’'mptoms 
in cases of carcinoma of the bladder before patients seek medical caie 
is two years. Furthermore, it is shown that in 25 per cent of case.s 
the lesions are totally inoperable at the time the patients are fir.st 
examined, and that in this group of cases, treatment of any kind is 
not advisable. In some of these cases in which there are extensive 
lesions that are confined to the bladder, or in which there is extensive 
involvement of the urethra, trigon and ureteral orifices without ob- 
struction and infection of the upper portion of the urinar.v tract, tbe 
patients are perhaps more wisely treated by transplantation of tie 
ureters to the pelvic portion of the colon and by total cystectomy. 
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patient returned to the clinic one year later for overdistention of the bladder. At 
this time the bladder ■svas overdistended to a capacity of 300 c.c. with some bleeding. 
The patient again returned to the clinic in September, 1935, but her condition had 
not improved. Tlie right ureter was transplanted to the sigmoid flexure on October 
1. The patient wished to go homo for a few months before transplantation of the left 
ureter. Tlie left ureter was transplanted on August 7, 1936. 

Case 9 . — A woman, aged forty-three years, came to the clinic Sept, 21, 1929, 
complaining of bladder trouble, which had begun fifteen years previously. She 
complained of urinary frequency and nocturia, but there was no liematuria. Siic 
had had a great deal of treatment for her bladder; this had included fulguration, 
which at first had produced some relief. Micturition liad occurred every ten to fifteen 
minutes during the night and sometimes had required hypodermics for relief. 

General physical examination did not reveal any abnormality. The value for the 
blood urea was normal; tlie Wassermann reaction on the blood was negative, and cul- 
tures from the right and left ureters did not disclose any evidence of infection. 
C.vstoscopic examination revealed a chronic interstitial cystitis, Grade 3, which ap- 
parently involved most of the vesical wall and produced extreme irritabilit}'. The 
capacity of the bladder was only 100 c.c. On account of the greatly reduced capacity 
of the bladder, and because of failure of the condition to respond to frequent fulgura- 
tions, tr.ansplantation of the ureters was carried out. The right ureter was trans- 
planted on Gept. 30, 1929, and the left one was transplanted on October 10 of the 
•same year. The patient has remained comfortable and free from vesical symptoms; 
she is able to retain urine in the bowel from three to five hours. 


Gasi; 10. — A woman, aged fifty-three years, registered at the clinic on .April 23, 
1935, complaining of pain in the bladder, dysuria, and urinary frequency which had 
begun ten years previously and had gradually increased in severity. Eight year.s 
before she came to the clinic, the uterine cervix had been amputated and a perineor- 
rhaphy hud been performed. The bladder also hud been irrigated frequently and 
the rigid and left ureters had been drained repeatedly, without benefit. A few months 
after the operation a left salpingectomy, left oophorectomy and appendectomy had 
been performed, without henefit. .Subsequently, several cystoscopic examinations and 
repeated drainage of the left kidney fur a kinked ureter had been performed without 
improvement. A few months later, a small tumor had been removed from the urinary 
bladder; the last operation Imd been followed by an increase in tlio severity of all the 
vesical symptoms. For a few montlis before she came to tlie clinic .«he had been 
taking 3 to 4 gr. (6.2 to 0.24 gm.) of codeine hypodermically, each day, for relief 
of pain. 

Cystoscopic examination revealed that both kidneys and both ureters were normal, 
and that tinwo was no evidence of stasis. There was interstitial cystitis which was 
confined largely to the dome of the bladder. Tlie capacity of the bladder was re- 
duced to approximately .100 c.c. The right ureter wa.s tr;ins;)lanfed to the sigonoid 
Ilexnro on Ajiril 30, 1935, ami the left ureter was transplanted on May 24, 1935, 
without incident. The patient was dismissed from the hospital about six weeks later. 
Her genenil condition Avns excellent and she was able to retain urine in the bov.-ci for 
about three hours. 


Ca-se 11 . — A woman, aged fifty-three ye.-ir.s first cutne to the clinic .Sept. 4, jf',35, 
cornpkiining of suprapubic pain, los.-- of fifty pounds (22.7 kg.) in eleven montl.'S, 
loss of strength, dysuria, nocitiria and urinary frequency, which had existed .seven 
to eight years but had incrcusod in intensity. She had undergone a myomectomy .and 
perineal n?pair five or six yo-ars prior to licr regi.ciralion at the clinic but tliC.-e pro- 
cedures had not prohtced any benefit, fysto-copu'' exaunnatim]. whii-h had L.-rn p.er- 
fonued a f,nv n’.niiths later, had levcaiwi a HnnnerV uh-er of th.* M.-idde.’-. Thi‘- find 
!“'en fulgurircd every other w«.H*k for three year.--. Tie- uh-er also had treated 
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the only chance for the patients in these cases to survive is for the 
surgeon to eliminate the bladder and transplant the ureters to the 
pelvic portion of the colon. 

The question then is one of rehabilitation from an unendurable state 
to one of comfortable existence, with a minimal surgical risk. In 
order to do this, several factors must be considered, namely, the gen- 
eral physical condition of the patient, whether there is any obstruction 
or infection of the upper part of the urinary tract, the function of 
both kidneys, the presence or absence of pelvic cellulitis which involves 
the lower end of the ureters, previous surgical procedures on the pelvis 
which may have resulted in fixation of the pelvic portion of the colon, 
and the preparation of the patient for a colonic operation. 

Patients who have had total urinary incontinence for several years 
and who have previously been subjected to unsuccessful surgical pro- 
cedures for its correction are usually debilitated and discouraged. 
Most of these patients are anemic and have lost considerable Aveight, 
tAvo factors Avhich definitely increase the surgical risk. It is knoAAni 
that postoperative thrombosis and embolism are likely to develop in 
eases in AAdiieh the value for the hemoglobin is Ioav and the number of 
erythrocytes is decreased. The convalescence of those AA’-ho have lost 
an appreciable amount of Aveight is definitely prolonged and they are 
less able to withstand postoperatwe respiratory or urinaiy infections 
than are those patients Avho have not lost Aveight. 

Fortunately, in cases of chronic interstitial cj^stitis, the infection 
usually remains confined to the bladder and rarely involves the upper 
portion of the urinai’y tract unless there are incrustations and fibrosis 
at the ureteral orifices Avhich produce pai’tial obstruction of either 
ureter. If the ureter is partially obstructed, uretereetasis, pyelectasis, 
thickening of the ureter, and infection rapidly suj^ervene. Experience 
has shoAvn that one assumes a great risk Avhen one transplants a 
ureter of this type. This is adequately shoAvn in Case 3, in AAdiich the 
patient succumbed to peritonitis and pneumonia. In such instances, 
if the ureters are kncAAni to be thickened and partially obstructed, I 
believe that it is Avise to pei'form bilateral nephrostomy first and seA'- 
eral Aveeks later, Avhen the infection has subsided, the ureters can be 
transplanted AAdth considerably less risk. This ureteral complication 
is most likely to be encountei’ed in dealing AAuth vesieoAmginal fistulas 
AAdiieh have occurred subsequent to the treatment of carcinoma of the 
uterine cervix Avith radium. Pehdc cellulitis frequently is an asso- 
ciated lesion in such instances. 

Patients Avho have carcinoma, especially carcinoma of the urinary 
bladder, are ahvays considered poor surgical risks. Their tissues heal 
poorly and it is advisable, Avhenever possible, to operate on them early, 
that is, before the carcinoma invoh’es one or both ureters or invades the 

perivesical fat. 
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Case 12. — A ■woman, aged fifty-livo years, wlio came to tlio clinic Sept. 10, 1935, 
had been in excellent health xintil April, 1935. At this time she had begun to notice 
moderate pain, urinary smarting and frequency; in July she had passed blood in 
her urine. Cystoscopic examintition had revealed a tumor of the bladder. 

Cy.stoscopic examination revealed an ulcerative neoplasm which involved the right 
lateral wall and the base of tlie bladder, adjacent to the internal urethral spliincter, 
and which extended into the bladder from a po.sition which corresponded to .six to 
eleven on the dial of a clock. Biop.sy .showed that the tumor was a squamous coll 
epithelioma, Grade 4. On account of the position of the tumor and the degree of 
malignancy, bilateral transplantaton of the urcter.s and tot.al cystcctomj' were per- 
formed. The right ureter was transplanted on September 19, and the left ureter 
was transplanted on October IS. Total cystectomy was performed on November 12. 
One large lymph node in the right broad ligament was im'olvcd. Convalescence was 
uneventful and when the patient was dismissed from the hospital one month later, 
all incisions were healed. The patient has remained entirely well to date. 

Case 13. — A woman, aged forty-eight years, came to the clinic Aug. 3, 1929, be- 
cause of bladder trouble, xvhieh had been present for the past five years. Her chief 
symptoms were urinary buniing and frequency, nocturia, and occasional hematuria. 
She had received a great deal of local treatment, .such as irrigations, injections of a 
brand of mild silver-i)rotcin (argyrol), mercurochrome, and had been subjected to 
several cystoscopic examinations in the three or four years before she came to the 
clinic. 

The values for the blood pressure and blood urea were within normal limits. The 
lYasijcrniann reaction on tiie blood was negative. The crythrocx'te and leucocjde 
count, as well as estimations of hemoglobin, g.ave normal results but the urine con- 
tained pus and blood. Cy.«to.scopic examination revealed an ulcerative cystitis and 
marked irritability of the bladder. IVhile the patient was under anesthesia, the 
bladder was distended to a capacity of 300 c.c. Bioj).sy revealed a .squamous cell 
epithelioma, Grade 3, on the anterior and left lateral walls of the bladder. The 
cystoscopic examination of the bladder revealed other minute malignant areas in the 
ulcerated mucosa. On account of the ulcerative cystitis, the scattered involvement 
which had a high degree of malignancy, and tlie markedly reduced capacity of the 
bladder, the right ureter was transplanted to the sigmoid flexure on August IG, and 
the left ureter was tran.^plauted on .September 10, and total cystectomy was per- 
formed on Oct. 11, 1929, without incident. Tlie jmtient died of bronchopneumonia 
on the twelfth day following total cystectomy. 


COMMENT 

Thu issue whieli the surgoun niu.st face in giving relief to patients 
in sncli eases is a evitieal one. Thos<? ])ationts who have coin})lete 
itieontinenee of urine as a re.sult of vesieovaginaf fistulas not only 
isolate themselves from society on aeeount of the constant odor of 
nrine. hut they become totally disabled from the constant irritation 
and ulceration of the vulva, perineum and vagina which result from 
the irritating nrine. Those patient.s who have chrAnic interstitial 
eystiti.s snfi'er intensely for year.s from urinary ireqneney. dysnria and 
pain in the lower part of the alKlomon. The eonditiAn is j>r<»gre.ssive 
and ultimately terminates in a contracted bladder who^c function is 
pimetieally de.stroyed. The fjmt tliat total ey.steetomy is advisable in 
certain eases of eaivimnna of the bladder is stifbcient evidence tjjat 
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to postpone ti’ausplantation of the second ureter several months if the 
patient was previously in poor condition. Following transplantation 
of the first ureter, the symptoms usually are reduced 50 per cent and 
there usually is rapid improvement in the general- .condition of the 
patient. 



Fig. 2. — Intravenous urogram, twenty-minute film, made three weeks after tn • 
plantation of left ureter to the sigmoid. Aug. G, 1934. Dilatation, Grade 2 i 
of pelvis and calices. The right renal pelvis and calices have nearly returnea 
normal. 


The introduction of intravenous urograpliy lias been beneficial m 
the study of the excretory function of the kidneys before and after 
transplantation of the ureters. Pyelectasis and sometimes ureterectasis 
can be demonstrated definitely before surgical intervention. This 
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were still dilated, Grade 2 to 3, seventeen days postoperatively (Fig. 
3) wlieieas it is entirelj’’ normal after ten months in the five-minute 
film (Fig. 4). 

Cystectomy should be performed following successful transplanta- 
tion of the ureters in eases of carcinoma of the bladder, but it should 



Pig-. <1. — Intravenous urogram (same case as Fig. 3) made ten months aft 
transplantation of right ureter to sigmoid, Aug. 6, 193G. Pelvis and ureter no.mci* 
Good visualization in five minutes when normal function had returned. 

be deferred until both kidneys .show evidence of a return of normal 
fniietion, unless this interval of time endangers successful removal of 
the bladder because of invasion or extension of the malignancy, f 
have not found it nece.ssary in any instance so far to perform a 
cystectomy in a woman who had interstitial cystitis or a vesicovaginal 

fistula. 
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method has demonstrated that immediately following transplantation 
of the ureter there is a dilatation of both the ureter and tlie renal 
pelvis ; this dilatation lasts approximately two weeks and renal pelvis 
and ureter return to normal limits if the anastomosis is funclioning 
as it should (Pigs. 1 and 2). This is a very definite reason wliy the 



— Intr.nvoiKiH.R iiropnun, {'Ixty-inlnuie fi!in. jimOft xf-vcntcf-n (irtvfi fojjor.'fn;; 
tninjsplantnUon of rijrlit iiivt'T to sItpHolil. Xov. 12. nf?..'. IVlvi.« flUri!#**! •Irr.'li- 'J. 
c.'iUrcjt CJradc 3. iipiKT third of ftnuh’ ‘J. 

ureter sliouki not be transjdatited until an intravenous uroirram Ims 
proved that the other ureter and kidney have returned to normnl 
limits. Not infrequently, this return of function may be prolonged 
for several days or week.s beeause of edema or infection wJjieh neciir.s 
at the lime of anast^nnosis. Sneb a emidition occuriTd in Case 8. The 
ini ravenous urogram revealed that the renal ptdvis. ealicesj and ureter 
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Tlie preparation of the patient for operation for nreterosigmoidal 
transplantation is just as essential as it is for other operations on the 
large bowel. 
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ABSTRACT OP DISCUSSION" 


DB. W. W. BABCOCK, Philadelphia, Pa. — D r, Counseller has had in 13 cases 
a hospital mortality from various causes of 23 per cent. Despite the early renal re- 
actions, in none of the surviving patients was there found e\’idence of serious late 
damage to the kidneys. Of course, I do not believe that Dr, Counseller will contend 
that none of these patients in later life will lose a kidney from ascending infection 
or that some will not die from this cause. However, by technical improvements in the 
operation the danger has been much reduced. 

The transplantation of the ureters from the exstrophic bladder to the rectum or 
sigmoid certainly warrants the risk incurred. The old operation of Maydl, now neg- 
lected, in which an island of bladder containing the ureters is turned over and im- 
planted in the underlying rectum, is a very good one, particularly as the ureteral 
sphincters are retained. The operation, which is not difficult, unfortunately is not 
feasible except in exstrophy. In those rare patients who require a cystectomy for 
cancer of the bladder, certainly the method described by Dr. Counseller is the one 
to be considered, as it also is in certain obstructions of the ureters where drainage 
into the urinary tract is not feasible. 

Dr. Counsellor reports six ureteral transplantations for vesicovaginal fistula, and 
as two patients died after the operation, the mortality was 33 per cent. Wlien we 
have a mortality of 33 per cent from operating upon a condition which of itself does 
not destroy life, we should of course look for a safer method of treatment. Doubt- 
less many of these patients would prefer to wear a ball or other occluding pessary 
or a urinal rather than take such a risk. In the vesicovaginal fistulas we often for- 
get that Marion Sims discovered that silver wire sutures were essential for successful 
closure. Fortunately we now have wire that is softer, stronger, even less irritating 
than the silver wire used by Sims. Annealed alloy steel wire ties well in an ordinary 
square or surgeon’s knot, may be procured as'^fine as a hair and when left in the 
bladder or ureter, apparently it does not become "Encrusted. 

Catgut should in my opinion never be used even as a ligature in these operations. 
The bladder wall must be thoroughly liberated, for even if very small the bladder 
after closure will gradually dilate under use. It is not necessary to turn the patient 
upon her face after the operation, nor to do a suprapubic drainage, nor to operate 
through the abdomen. Thus far, I have seen no vesicovaginal fistula not due to 
malignant disease that could not be closed by following the methods discovered by 
Sims, and, of course, the operation is practically without mortality. 


DE. COUNSELLEE (closing). — If one considers the mortality of each separate 
group, it does shoiv a very high percentage for vesicovaginal fistulas, but the 1 
cases should really be considered as a single group in which transplantation of t le 
ureters has been performed. The two deaths in the vesicovaginal fistula division 
were attributable to pulmonary embolism in one case, and to pneumonia in the secon . 
Pneumonia, of course, is a very serious hazard to patients who are greatly devita ite 
by the condition for which they seek treatment. . ' 
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Tlie bladder slioiild be irrigated once daily wbile the patient is in 
tbe hospital, and once a ■week for six weeks Ibereaftcr. The infection 
apparently subsides and causes no further trouble folloAving diversion 
of the urine. 

Tlie preparation of the colon and peritoneal cavity is, I feel, one of 
tbe most important steps in tbe insurance of a successful result in 
these cases. The preparation is identical with that used in dealing with 
lesions of the large intestine in eases in Avhicb resection is considered. 

All ]mtients arc bo.spitalized three to four days before operation. 
During this period an effort is made to cleanse the bowel as tlioroughly 
as jjossible without increasing tbe debility of the patient. This usually 
can be accomplished satisfactorily by giving a diet high in carbohy- 
drates and by tbe use of mild saline cathartics. 

In addition to preparation of tbe intestine, vaccine is administered 
intraperitoneallj" forty-eight to sixty hours prior to operation, as a 
preventive against peritonitis. In the past seven j'ears at the clinic, 
Dixon and his colleagues on the -colonic service have adjuinistered vac- 
cine intraperitoneally to 2,500. patients previous to the pei-formance of 
some type of intestinal operation, and during this period the mortality 
from peritonitis following intestinal operations has decreased 6G per 
cent. On account of these good results, the same iireoperative prejmra- 
tion has been adapted for ureterosigmoidal anastomosis. 


SUMMARY 


Transplantation of the ureters of Avomen to the sigmoid Ilexure is a 
.sound surgical procedure for the treatment of huge vesicovaginal 
fistula.s, chronic interstitial cystitis Avith secoiulaiy contraction of the 
bladder in cases in Avhieh tbe bladder has been rendered useless, and 
some carcinomas of the bladder. 


Thirteen illustratiA'c cases have been brielly described. There Avere 
throe deaths; one from peritonitis and bronchopneumonia, one from 
I'ulmonnry embolism, and one from bronchopneumonia alone. In the 
one case in AA'hich the ]mticut died of ]ieritonitis and bronehopnen- 
monia, death folloAved transplantation of a badly diseased ureter after 
previous transjilantaticm of the opposite ureter; peritonilis developed 
because there Avns an infection of the ujpicr jiortifui rtf tlo- urinary 
tr.’ict. Till' operative risk is deo-rcased avIkmi one ureter is transjdanted 
at a time. 


lutroduetinn of intrawnous uro.t5ra3)hy has been bcnefpdal in ilie 
St July <jf the excretory fuuctioTi of tlie kidn.eys before and after tratis- 
plasitation of the ureters. It also .-lids in determining tb.c degree of 
pyelciU.nsis and unUc-rcetasis f<db'>wing transjdjujt.-ition. and the roinrn 
of the renal peh’is and ureu-r to inu-mai several weeks or months later. 
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while in 3 of these 4 cases fluid was also present in the chest. Lynch states that in 
Petersen's collected series of 84 cases ascites was present in 40 per cent. Hoon’s 
report shows that 25 per cent of 55 cases were accompanied by ascites and 2 of 
the 55 had chest fluid. It is rare, however, to And textbooks tliat mention fluid 
in the chest. Prank,* in reviewing Stoeckel’s Hmidlnch der Gyniilcologic, states 
that ''in dealing with fibroma of the ovary, no mention of the occurrence and 
frequency of hydrothorax is given, although this is now a well-recognized syndrome 
in combination with ascites.*" It is our belief, however, that the occurrence is 
not well recognized and that general Imowledge of the fact is almost everywhere 
lacking. 

SY-Ml’TOMS 

The ages and marital states of tlie patients in this group are charted 
belo^Y. No young and no really old person is included among tlie pa- 
tients, and neither sterility nor fertility seemed to play a part (Table I). 


Table I 


CASE NO. 

AGE 

f;HILDREN 

1 (single) 

42 

0 

2 (married) 

55 

1 

3 (married) 

38 

2 

4 (married) 

36 

1 

5 (married) 

53 

0 

6 (?) 

64 

? 

7 (single) 

52 

0 


The predominating symptoms were those of interference with proper 
aeration. In all cases dyspnea, pain, and discomfort in the chest were 
present. Some of the patients had had chest taps done some time pre- 
vious to their admission, and in one patient ( Case 5 ) pleurisy had been 
diagnosed five years before entry. The next most important sjunptom 
was ‘ ‘ bloating ” ; 4 of the 7 patients noticed an increase in size of their 
abdomen with accompanying discomfort. Upset menstrual periods were 
not uncommon, and both amenorrhea and metrorrhagia were present m 
3 cases. 


PHYSICAL EXAMINATION 


Physical examination disclosed the presence of fluid in tlie chest in 
every case, and in the abdomen in 6. A mass was detected in the ab- 
domen or pelvis in 6. Two patients Avere definitely below par and 
undernourished, Avhereas 3 others Avere stated to be Avell developed and 
nourished, and 1 Avas apparently quite ill at the time of her examination. 
Fluid was found in the right che.st in 5 instances, in the left in 1, 
in both in 1. 


•Note. — Dr. Frank refers to an article in the Journal of the ‘Smut Ilosptta^^ 

November-December, 1934, by U. J. Salmon. In this paper one case Vpe of 

ovary with ascites and hydrothorax is described. It seems to be re- 

lesioh with the same findings as described in our paper. Two other cases ai 
ported ■ one a patient with a fibroid with fluid in the abdomen and ■} ,?eport 

other with a fibroid with fluid in the abdomen. Salmon’s case is the second i«-Po 
that has been found in a search through the literature. 
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I am tliorouglil}' familiar with the work of Marion Sims, but I do not believe that 
the silver wire can bo utilized in the type of cases I am discussing here. Tliese arc 
cases in which the capacit}' of the bladder has been reduced veiy greatly, and in 
certain instances the vesical neck and urethra have been completely destroyed. 

In some cases the perineum has likewise been destroyed, and in these it is necessary 
first to reconstruct the anterior rectal Avirll, perineum, and .=phincler. Later one 
ureter and then the other can be transplanted without much risk if there is no pelvic 
cellulitis or infection of the ureter. 

Dr. Babcock is quite right in stating that the use of cxce.ssivc catgut in repair 
predisposes to fistula. Furthermore, it is correct that when it can be repaired 
from below, the bladder must be mobilized and good tissue obtained. This bring.s 
up again tlic point that in most of these cases the vaginal wall has been so destroyed 
that such tissue cannot be obtained to close over the bladder. 


FIBROMA OF THE OVARY WITH ASCITES AND 
HYDROTHORAX^ 

With a Report of Se\t3N Cases 

Joe Vincent jMeigs, ]\r.D., and John W. Cass, i\r.D., Boston, JIass. 

(From the Snrgical Department of the Massachusetts General Hospital) 


introduction 

TT HAS long Ijccn known tlinl fihronia.s of the ovary are accompanied 
by fluid in Die abdomen. In a review of the literature for tlic past 
t.wenty-five years but one case report of a patient witli fluid in the che.st 
as well as in the abdomen was uncovered. In a jiaper by Iloon of the 
Mayo Clinic two cases arc mentioned, and in a review of all the ovarian 
tumors at the ^Massachusetts General Hospital three cases were found 
and mentioned in Tumors of Ihc Female Pelvic Organs, by Meigs, It 
was the intention of one of the authors (Meigs) to report these three 
ea.sos in detail, but another patient entered the ho.spital in 1934 under 
charge of one of us (Cass) and was operated upon by L. S. McKittrick, 
making four; the courtesy of the Mayo Clinic in allowing tlie use of 
the complete protocols of their two ca.ses, ])lus tlic case report by Leo, 
made a series of seven cases available and thus constituted a much more 
.satisfactory endeavor. It is our belief that this group .stands ns tJjc 
largest .series reported to date in any literature at any time. 


HI.STORY 


In iirarly all loxtbookii of rnthologj' and gN'nw.'olog;^ laentjoti made 
(tic.i th.nt ayc-ito? often nrconqinnse? fiI>romns of the n\7iry. R.arety is ;!<•■> t-x: 
eerur.ge ghen In any group of Jlbromas studied. Iloo'ever, in the 
G.-rsiTTu IJo'pitnl ^er! 0 ? of HT* oa?c«, 4, or IC.T j vr een; hr-.d tii'eo:n| anyiag 


of the 





fujtlD'n- vri^h Jl's'ink sh*' 
•Jt* ID tD lift' niUI** tuiD r* 

Vorjg 


M/'rJs.llh'.n f^r SlD ir r v ir: ir.i’. 
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cavity; this changed the innocent transudation into a real empyema. 
Some patients were tapped before they arrived at the hospital, and in 
one it was necessary to tap the chest once after operation for removal 
of the fibroma. Table 11 shoAvs the number of tappings, chest and 
abdominal, done upon each patient. 

OPERATION 

Operation consisted in all instances of an exploratory operation Avath 
removal of a hard, solid, fibrous tumor of the ovary. In many instances 
the outcome Avas considered very dubious, the tumor at operation being 
thought a malignant one. ’’a single ovaiy Avas invohmd in all cases, and 
in but one Avas the other OAmry and the uterus removed. Fluid was 
present in aU eases from large amounts to six to eight quarts. It Avas 
reported as straw-colored, yelloAA*^, green jmlloAV, yelloAv broAvn, and clear. 
In four eases adhesions Avere encountered, but in onty one were they 
seAmre. The size of the tumor Amried, but in all instances it was consid- 
erable, from “large” to the size of a child’s head or 20 cm. in diameter. 
In three instances the left OAmrj’’ Avas involved and in tAvo the right 
ovary; in the other tAvo the side affected Avas not knoAAm. Table HI 
gives a graphic picture of the operative findings. 


Table III 


CASE 

FLUID 

AMOUNT 

ADHESIONS 

SIZE 

POSITION 

1 

Straw 

Considerable 

Yes 

20 cm. 

Ovary 

2 

Clear 

G-8 quarts 

Yes 

14 cm. 

Eight ovary 

3 

Yellow brown 

Several quarts 

Yes 

20 cm. 

Left ovary . 

4 

? 

Marked 

Extreme 

Child's head 

Ovary 

5 

Straw 

Several liters 

Doubtful 

Grapefruit 

Eight ovary 

6 

Green yellow 

Large amount 

Doubtful 

Large 

Left ovary 

7 

Yellowisli 

Large amount 

Doubtful 

Large 

Left ovary 


There Avere no fatalities folloAving the operation, and in only one A\'as 
the convalescence mentioned as difficult. In one case (Case 6) it Avas 
necessary to tap the chest on the fifteenth postopei’ative day, but that 
tap cleared the chest of fluid permanently. 

PATHOLOGY 

AU tumors AA^ere fibromas or fibromyomas of the diffuse type, nearly 
the AAdiole ovar}^ being involved. Such tumors are described as arising 
from the stroma, the corpus luteum, the corpus albicans, the theca in- 
terna or externa, the tunica, organized blood clots, and even from tlic 
walls of blood vessels. It is most probable, hoAvever, that such tumors 
arise from tiie connective tissue stroma of the ovary. In three instances 
the tumor Avas called a fibromyoma because of the presence of suspeete 
muscle fibers. It has long been recognized that certain fibromas con- 
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Tlie liislory and physical examination brings out the fact tliat the 
fluid could be readily detected in the chest and abdomen and that an 
accompan.yin" abdominal or ])elvie mass was easy to make out. With a 
knowledge of the ])ossibility of this entity being present it. would seem 
that a diagiiosis should have been arrived at without difficulty in most 
instances. 

LAHORATORV FIXDIXGS 

The laboratory findings are not so complete as they .should have been. 
The specific gravity of the fluid removed was accurately recorded in ])u1 
few instances, but in two eases the chest fluid was reported as 1,010 and 

1.017. The abdominal fluid in one case was recorded as 1.017 and 

1.018. In the other cases the fluid was called typical of a transudate. 
U.sually the s])ecific gravity of chest fluid in a transudate is given as 
below 1,015 and that of an inflammatory exudate as over 1.018. It is 
rather difficult to place this fluid as ty]>ical of either. I)u1 as it was 
called definitely a transudate after laboratory study on two occasions, 
it is ])robably correct without further data to call it that. The fluid 
removed from 8 patients was “])iggcd'’ and in all 3 in.stanees was re- 
poi’tcd as negative for tulicrculosi.s. In 2 cases .skin tuberculin tc.sis wo.ro 
dojic and 2 tests wei-e re])ortcd as ])ositive and 1 as negative. Twice the 
fluid was cultured and twice it was 7-eportcd as negative for bacteria. 
The white blood count varied fj-om 6.000 to 12,000. with no real evidence 
of a leucocytosis. In no instajice was there an elevation of temperature 
above 00.8°. such as is characteristic of an inflammatoiy extulale in the 
che.sl. 

It may be I'casonably concluded from the above data that the fluid 
caused very little .systemic reactioTi, that it ])robably Avas of a transudate 
l.vpe rather than an exudate, and that it was not of a tubercular nature. 

TRICATMJCXT RFimUK OFKRATIOX 

The treattnent before o])eration ustially consi.sted of chest or abdominal 
paracenl(‘.sis. It is intere.sting to observe how many times both chest 
and abdominal laps Avere done before it A\-as decided to ivmove tin* ab- 
dominal tumor, the actual cause of the fluids, (‘asc 1 Avas taj)j>cd four 
time.s and at the fourth ])aracentcsis Iavo tubes Avere placed in the chest 

T.uo.i; 11 

(AST S'i>. 

r~ ' i 

- ■ 0 

7 ’? 

o o 

] 
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tain a small amount of muscle tissue, and without diiTercntial staining 
(not done in these cases) it is very difficult to state whether the tumor 
is' a fibroma or a myoma. From the description of the tumoi-s as given 
in the pathologic reports, all were of the same tnie, i.e.. large, smooth, 
and lohulated. 

The most common change in such tumors is degeneration, and the 
formation of cystic and necrotic areas in the tumor bulk. These areas 
are probably due to circulatory cbanges jirodueed by poor Idood supply 



I'iK. 1. — Fjbroina of tlic ovjiry .*=hr>\vln:T the cliriivictorlsUc of ton;;!). wJiit*-, 

libroiis tumor Ttio may l>o duo to deKi'nor.vtion or to .Tccompauylny 

•■'.'■Ftlc cliriTifTc in tho rcmriliiinp ov.arian U5?ur. 


or to the twisting and untwisting of the tumor on its ptsliele witli im- 
pairment of the blooil sujiply. It does not seem ])ossi})]e that a tumor 
iJot entirely infareted or at least greatly neorotic, ami with only small 
ey.stic aivas and small areas of necrosis, could be rts]>onsibie for the 
liters of fhnd found in the abdomen. The histology of all tumors was 
f]sute typiea.l; interlacing bundle.s of eoiuiective tis'-ue with some areas 
suspected of beisig .<mooth muscle. Both <'eliu1ar a.nd mujcellular tyjics 
occunvd. 
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the fluid was in the left chest, and in another in both. These facts ex- 
clude the possibility of an azygos obstruction at least being the only 
etiologic factor. From the histories of the patients, the chest fluid ap- 
pears to cause the first and most important symptoms. In some eases 
the abdominal fluid was not sufficient to cause any symptoms when the 
fluid in the chest was embarrassing the patient. If in some way an 
opening might he found in tlie chest cavity that would allow free com- 
munication with the abdomen, the hj^drotliorax wmuld he explained, but 
it is doubtful if there is any such communication. After much discus- 
sion wdth surgeons and pathologists interested in thoracic disease, and 
with internists, it has been impossible to give any logical etiology that 
can withstand all criticism. 

Below are presented in detail the ease histories of the seven cases; 


Case 1. — (Massachusetts General Hospital.) A forty-two-year-old single woman 
entered the hospital on April 29, 1901, complaining of pain in the right chest of 
one week’s duration. Pain had increased gradually and she had become short' of 
bieatli. The catamenial history ivas negative until three years before, when she 
occasionally skipped a month. Her mother and father had died of consumption; 
the rest of her family history was negative. Her past history was nega'tive. She 
had had no cough, dyspnea, or pain before the present illness. 

Physical examination showed a well-developed and nourished woman. The heart 
was negative. There was flatness over the right chest throughout with diminished 
voice sound and fremitus. Respiration was also much diminished. The left chest 
was negative. The abdomen showed a large, hard mass extending up to the um- 
bilicus. Several nodules like small fibroids could be felt over it. 

On April 30, 1901, 80 ounces of clear fluid were aspirated from the right chest. 
This made the patient much more comfortable, but physical signs showed that there 
was still considerable fluid present. On May 3, 1901, 62 ounces were withdrawn 
with much relief to the patient. (An inoculation from this chest fluid was made 
in a guinea pig. The animal was found dead on hlay 21 and an autopsy was 
performed which showed no evidence of tuberculosis.) The patient made an un- 
interrupted convalescence and w'as discharged much relieved on May 7, 1901. 

On May 28, 1901, the patient ■was readmitted, complaining of cough ■with con- 
siderable yellowish sputum without blood. For the past two weeks dyspnea had 
again steadily progressed, so that she was unable to lie on the left side and could 
walk only with difliculty. She had had no fever, night sweats, or loss of weight. 
There had been no cliills, anorexia, nausea, or vomiting. She had been unable 


to ■wmrk for four "wTeks. 

Physical examination sho'wed both lungs symmetrical -svith expansion of the left 
greater than the right. There was right chest flatness below the level of the spine 
of the scapular and second rib in front -with dullness above these limits and tactile 
fremitus diminished above and absent below. Interspaces were slightly fuller over 
the right chest. Respiration ■was feeble and with diminished voice sounds. There 
was no egophony or increased whisper. Ho rales w'ere heard with patient sittmg 
up and there was no change with change of position. Heart impulse was palpa c 
in the fifth space in the anterior axillary line and dullness corresponded 15 c*”- 
from the midsternuin. The sounds were of good quality and there were no mur^ 
murs. Pulses were equal and synchronous, of low tension, small volume, and rcffi^ 
lar. The liver above was undetermined and the lower limit was one finger e o 
tile costal margin by percussion but was not felt. The spleen was not felt, i 
abdomen was convex both ways, abruptly prominent, and slightly fuller m tJio g 
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ekd-ri-:si;i>ts 

TIic 1‘c.snll in each case vas excellonl. No deallis followed the opera- 
tion, and in all instances, as far as followed np. no return of abdominal 
or chest fluid was noted. Tn Table TV is shown the length of follow-u)) 
in each patient. 

TAiu.n IV 


(’.\KK 

KXTr.iu'.i) uosriT.Mi 

orr.iiATiox 

roia,ow-n’ 

I 

April 2!i, IROl 

Sepf. 20, 1901 

Dee.. I<t02 

2 

.Tiiao {), 1902 

.Tune 10. 1902 

Get. 25, 1911 (died) 

'f 

Oct. 9, 1908 

Dec. 12, 190S 

Xov. 11, 1915 

■ *1 

.Tulv til, 1917 

Aiig. 10, 1917 

Kept.. 1921 

5 

Xov. 20, 1920 

Dec. It, 1920 

.Time, 1921 

(1 

Marcli 25, 192() 

.Inlv 25, 1920 

Get.. 192G 

7 

Ang. 5, 19.14 

Aug. IS, 1911 

Dee... 1915 


Tn two cases the follow-up is not so long as it should be but in the 
other five a satisfactory end-result has been checked for from one year 
to twenty-seven. 

ni.scus.siox 


Tile reason for the T)resence of fluid in tlu' abdomen and ehe.st in 
such cases is not clear. The ascites has been ascribed for many years 
to the irritation of the peritoneum by the hard tumor ma.ss. Tt is pos- 
sible that such irritation might cause abdominal fluid, but it does not 
seem ])ossible to explain fluid in the chest by such reasoning. IToth 
fluids arc ])art of the same process, for lunnoval of the tumor of tlu’ 
ovary caused the chest fluid to disaiijiear also. Tt might be imagined 
that fluid from the abdomen could get into the che.st cavity by direct 
extension, but anatomically this do(‘s not apjicar to be ])ossible. The 
ehe.st cavities are hollow boxes, and if there were any communication 
with the area below the diajdiragm there ought to be some diniculty 
with the normal prooc.ss of respiration. If the tumor were malignant 
and });«] metastasized to the chest it would be easy In wulorsinnd the 
pr(-.sone<‘ of fluid, but no such pathology is ]>re.sent. Ascites can be 
caused by meta.static tumor with secreting areas in the tumor, such as 
is fu’c.senl in the j>a]>illary cy.st adenoma of the ovary. It may be due 
to a general renal or cardiac failure. Inflammatory ]U’oeesscs, su<-h as 
peritonitis :ind (’.specially tuberculous peritonitis, an* often aecom- 
pa.nit'd by abdominal tluid. Portal ob.slnietion is known to canse aseite< 
it! et'rtain ei!Tbos(‘S of tbe liver. P»ut bow to e.xjdain the jtnK'-nce of 
abdominal tluid by ;i freely movable tumor of lju* ovary is difiieult 
enough wilbout having to explain tbe presence of fluid in iIh* ebe.sf .end 


its euro !iy removal <,>f such ;i 'unuu'. Tin* tb.n’d is ju'obaidy a ?ra?isn- 
date. and tlnis it wonld sta-m to be due to somi- I'n-ssure or olistruelion. 
but biow a pelvic tumor etndd can"'!* sufsieii-nt pr.ssnn- to permit tiu* 
a.eeumulntion of qtmrts of tluid is difneijlt to oNplaiiu Lm*!-: •)!* dn-dnage 
ot the right elies* by tite ar.ygos vein m.ay pl;iy a paii. i.ijt jj; og,. e.-ise 
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in places quite cellular, in others less so. Throughout the growth were chinklike 
spaces whicli Avere evidentlj of A’ascular origin, A diagnosis of iibromyoma was 
made. 

In December, 1902, the patient wrote that she was in excellent health and had 
been married the previous September. 

Case 2. (klassachusetts General Hospital.) A iifty-dve-year-old married woman, 
Avitli one child, entered the hospital on June 9, 1902, stating that seven months 
previously she had felt something give way in the vagina when she Avas carrying 
a basket of clothes. A small mass appeared at the vulva, AA’here it still remained. 
She had had slight bleeding from tl»e A-agina ever since. Five months preA’iously 
she had had ‘ ' pleurisj' ' ’ AAuth a sligiit cough and pain in the loAver chest in front, 
not especially connected AA'ith resjuration. She Avas in bed for three months and 
had never been strong since. She Avas taijped five times in the right back and 
2 to 4 quarts of fiuid Avere remoA'ed. For the past tAvo Aveeks her abdomen, which 
had ahvays been projninent, had increased rapidly in size. She Avas constipated but 
her boAA’els moved Avell with physic. She had occasional vomiting without blood 
and considerable abdominal discomfort. The family histoiy Avas negative. There 
Avere no neoplasms among her relatives. She had never been ill and had worked 
hard up to five months before admission. Three years before she had noticed a 
tumor moA’ing from side to side in tlie loAA'cr abdomen; it moved itself and felt 
"like a baby.” She had no pain or discomfort from this mass. 

Physical e.\amination shoAved a AA-ell-developed and poorly nourished Avoman, Avifh 
fairly good color. She had a small, rapid pulse of low tension. The heart was 
negatiA'e. Respirations AA-ere slightly harsh all OA’er Avith an occasional rfile, especially 
in the right base. There Avas dullness in the right axilla and right back beloAA’ 
the angle of the scapula Avith practically no respiration or voice sounds. Liver 
dullness began at the fifth rib in front. The abdomen Avas greatly distended, with 
shifting dullness in flanks and tympany in the upper portion of the abdomen. 
There AA'as a marked percussion wave. Nothing AA'as palpable through the distended 
abdominal Avail. There was slight dilatation of superficial veins. No edema of legs 
or face was noted. Pelvic examination sliOAA'ed a polyp, the size of an English 
Avalnut, presenting at the vulva AA’ith a narroAv pedicle springing from the posterior 
Avail of the interior of the cerAi.x. Bimanual examination Avas unsatisfactory; tlie 
uterus appeared to be in good position and not enlarged. The culdesacs AA-ere full 
of fluid. There AA-as slight tenderness in the left culdesac. 

At operation on June 10, under ether anesthesia, an incision Avas made in the 
median line below the umbilicus. The peritoneum Avas opened and G to 8 quarts of 
yellow clear fluid escaped. A mass in the right side AA-as brought into the Avound 
and found to be an ovary the size of a coconut. A fcAV adhesions AA-ere separated. 
The ovary and part of the tube w-ere remoA-ed. Manual examination of other organs 
showed them to be apparently normal. On Juno 26 the patient was discharged Avel . 

The pathologic report shoAved an irregular lobulated mass covered in most parts 
by peritoneum. "Weight 1 kilogram, 14 cm. in diameter. Adherent to one si o 
AA-as the fallopian tube, 6 cm. long and normal. In one place the omentum, wluc i 
contained many large vessels, Avas adherent. On section there AA-ere masses of 
ish tissue separated by bands of edem.atous connective tissue. A diagnosis o 
edematous fibromyoma Avas made. ^ 

The patient died on Oct. 25, 1913, elcA-cn years postoperatively. The cause o 
death Avas given as senility and A-entral hernia. 

Case 3. — (klassachusetts General Hospital.) A thirty-eight-year-old married 
Avoman Avith tAvo children entered the liospital on Oct. 9, 1908, complaining of no 
liaving felt Avell for the past year. She had had some pain in her .slioulders an 
back. Seven months previously she consulted a physician because of pam m 
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loTver quarlrant. A liartl mass could he felt rising from the jadvis to two fingers 
from the anterior superior spine on the right, thence to two fingers above the 
navel line and descending to the left} this mass was hard, xiontcnder, nonfluctiiant, 
apparently overlaid by intestines, and movable laterally and antoropostcriorly. Tiie 
flanks were tjanpanitic. A’'aginal examination showed that the introiius admitted 
two fingers with di/HcuIfy. The cervix was low, of normal sire, conical, and 
pointed perpendicular to axis of the vagina. Tlic same hard mass was felt in the 
left vault and the posterior culdesac. The body of the uterus could not be made 
out. Jlcmoglobin was So per cent and the white blood count 11,000. The urine 
was normal. 

On May 29 the patient was uncomfortable from dyspnea all night. Tlic right 
chest was tapped and ounces of clear, straw-colored fluid were withdraum with 
a specific gravity of 1010, .^lightly alkaline, and tlie albumin content was o.2 per 
cent. A slight sediment contained mostly fibrin flakes with a few degenerated 
epithelial cells and leucocytes. No organisms were found. 

On .Tunc 1 the right chest was again fapjicd and :jS onnce.s were withdrawn. 
The fluid was clear and straw-colored with a specific gravity of 1017, slightly 
alkaline, albumin 3 per cent. 

On June 3 a surgical drainage of tbc j)lcurisy witli efrusion was done under 
cocaine anesthesia. An incision 2 inches long was made through the skin. A needle 
wa.s introduced, followed by tlie escape of yellow fluid. A knife was jiassed in and 
an incision made through the intercostal mu.sclcs and pleura between the seventh 
and eighth ribs. Two small tubc.s were introduced and much fluid c-scapod (about 
'IS ounces). 

On .Tune 10 the patient spent a rather uncomfortable dtiy. 81ic wri.*; not drain- 
ing so much; the abdominal growth seemed iiHTc.'.'ising in size, and there was a 
fliic.sliori of ascitic fluid. Slie was losing ground a little. On .Tunc' 12 she had 
considerable pain and was draining profusely. Tier abdomen was taf'ped and the 
fluid injected info a guinea pig. 

On .luly 2 the patient Iiad lost .•strength. Her feel were swollen. ITer cavity 
was washed out every day and 4 onnce.s of foiil pu.s were wiflulrawn. There was 
considonible distention of the abdomen. The .abdomen was tapped .again on .Tuly 
7 and over (} pint.s of reddisli fluid were withdrawn. On .Aug. 1.3, 1901, the 
patient was discharged much relieved. 

On September 18 of the same year the patient reiailered the hosjiital for opera- 
tion for an abdominal tumor, considered to be fibroid of (he u'cru.s. She liad im- 
proved con.stantly and gained eight pounds in the two weeks jirevions to readtnission. 

Under ether anostlie.sia an ovarian tumor was removed on .September 20. A long 
median suprapubic inrisioii nas made and the j.erifoncum oj>ened with immediate 
escape of considerable straw-colored fluid. A large, whili.'-h mass was at om-e 
found, .After sonx! manipnlatinu with tlic breaking up of adiic.'-'ions. a ina.^.s about 
file sire of a child head, very solid and whili.'-h in color, was removed. The pedicle, 
inr-baliiig the tube, was then tied otT with stout silk, was rl:i!np>e<i. and eu? oil. 
The- a['j‘endix wn.s e.Namined .and fonn.l to l-.ty foniov-'hrit eaktrged .and r:t]hrr<!ni riii'} 
it was removed. The wound was closed with silk. fMi Oet<d-.t-r 19 flu' patient v.a*' 
d!«=rharge.! widl and in good condition. 
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The fluid in the abdomen increased while the fluid in the chest seemed to be less. 
On October 25 the patient’s abdomen was again tapped low down in the right flank 
and 14 pints and 9 ounces of a clear yellow fluid were obtained. Girth before 
tapping measured 100 cm. and after tapping 83 cm. Report of the ascitic fluid 
showed slightly cloudy straw-colored fluid without clot. Reaction was alkaline. 
Specific gravity was 1017, albumin 2 per cent. Smear showed excess of lymphocytes. 
Differential count showed lymphocytes 65 per cent, endothelial cells 34 per cent, 
neutrophiles 1 per cent. Bacteriologic report: one colony of Staphylococcus albus 
(considered a contamination). 

On October 29 the left chest was tapped; it Avas thought best to remove only 
8 ounces because the fluid had been in the chest so long. Small amounts were to be 
taken out at intervals so as to encourage expansion of the lung. Report of the 
chest fluid: pale yellow, straw-colored without clot, specific gravity 1017, albumin 
1.7 per cent. Smear of sediment showed a predominance of lymphocytes. Lym- 
phocytes 55 per cent, endothelial cells 44 per cent, polymorphonuclear cells 1 per 
cent. 

On November 3, 8 ounces of fluid were removed from the left chest; there seemed 
to be no return of fluid after the last tapping. Breathing was easier. Skin 
tuberculin reaction on November 6 Avas strongly positive. On November 7 the 
left chest was again tapped and about 8 ounces of fluid Avere removed. Immediately 
afterward the abdomen Avas tapped in the right flank and 15 pints of fluid were 
removed. The girth of the abdomen after tapping was 88.5 cm. 

On November 10 there aa'Us distinct gain over the fluid in the chest. There was 
resonance to the third rib' in front and midscapula bcliind. Breathing over this 
area was as good as on the sound side. There was a right border of cardiac 
dullness 4 cm. to the right of the median line. 

The left chest Avas tapped on November 12 and 8 to 10 ounces of fluid were 
removed. Ascites increased and Avas associated Avitb edema of legs.' Chest signs 
remained unchanged. The patient A\'as started on catharsis and diuresis on Noi’cm- 
ber 20 to see if ascites Avould diminish. The girth of the abdomen AV’as 108 cm. The 
abdomen Avas tapped on November 21 and IS pints were obtained. On November 
28 the girth of the abdomen had increased to 103.5 cm. and the patient had gained 
4 pounds in weight in tAvonty-four hours. Vaginal examination at this time showed 
a mass filling the pelvis, crowding the cerA'ix behind the pubes, continuous Avith the 
suprapubic tumor. The mass Avas very hard, irregular, nonelastic and in the median 
line. Operation Avas adA'ised to relicAm a suspected tuberculous condition of the 
peritoneum and for diagnosis of the uterine tumor. 

On December 5 there was so much discomfort caused from the full abdomen that 
it was tapped and 260 ounces of fluid were obtained, similar in character to the 
previous fluids. On December 8 the left chest was tapped and nearly 2 quarts of 
fluid were obtained. It Avas hoped that this would give the lung a better chance 
to expand. 

Operation was performed on December 12. A tAA’o-inch median incision was made. 
The peritoneum AA’as opened Aiith a spurt of a tliin y-ellondsh bronm fluid, several 
quarts in amount. A solid ovarian tumor AA-as then delivered with some difficulty. 
The pedicle AA-as clamped and cut and the tumor removed. Gauzes u’cro packed into 
the pelvis. The pedicle arising from the left broad ligament was tied off Avith si 
and the OA-ary of that side removed. SeA-eral bleeding points due to ruptured a 
hesions; AA-ere caught and tied. The abdomen w-as explored and nothing e .sc 
abnormal was found. 

The pathologic report showed a solid tumor occupying the region of the 
measuring about 20 cm. in diameter, flattened, and upon section having a w n e 
fibrous surface AA-ith some areas slightly hemorrhagic in character. Microscopic 




loft, side, ^Yhicll felt sharp and kTiifclike and prevented sleep. A left pleural 
cfTusion tvas found, the ehest was lapped, and two rpnirts of fluid were olitained. 
>Slie had been at rest, had been out of door.s. and iuid iiad an extra diet with im- 
provoinent, but the fluid returned very rapidly. About four weck.s prior to her ad- 
mission she had notiecd the abdomen increasin'; in si'/.i,*; this continued up to tiie 
time of admis.sion. She had liad some dyspnea on exertion for a frood many years, 
liut it had l,ic(?n wor.se .since the fluid in the ciie.< appeared and very bad since the 
fluid in the abdomen had been noticed. She could not lie down flat but could get 
up tlic stairs. She had not remained in bctl at any time. For two days previous 
to her admission iier feet and legs had been swollen. Her appefin' was good. 
She luid occasional vomiting Jiftor coughing. Bowels were loose. She had no 
urinary disturbance. A note from her local physician stated that her urine was 
nonuiil. Three examinations of tiic sputum bad been negative for tubercle bacilli. 

The patient hs mother had died suddenly and liad bad a cough for a long time. 
Tliorc was no history of familial disease. Her lieriods began at fourteen and were 
regular and painful. She had had !i cough .mticc she wi\s a girl, with a little yellow 
.sputum and no blood. There had been no recent increase. Twelve montbs 
viously a do(;toi hud found a uterine fibroid, and for two to three years previously 
she had felt something Avrong in the region of the uterus. She had had no treat- 
ment. Tliero had been no ascite.'-'. 

Bliy.sicnl oxaminjition .shorved a well-developed and nonrislied Avoniau with skin 
and mucou.s membiancs of good color. Site breathed easily in Imlf-recumbeut posi- 
tion or bod rest. No cervical, axillary, or inguinal glands were felt. C)n examina- 
tion of fho heart ape.x impulse w.'is not .seen or felt, but pulsation was felt best f<A 
tlie r)',;ht of liie st<>rr.um. Tlie left border of dullness was not determined. The 
right border of dullness in the fourth infer.sjiace was I*.") cm. to the right of the 
mid.stormnu. f3ouiid,s witc best heard to the right of the .sternum. They were 
regular and of good (juality. There were no murmurs. Pnlse.s were synchronous, 
cijual, roguljir, and of fair vobum? and tension. The left chest was flat throughout 
and breathing was di,‘'tant broiicliial. Whispered voice was increased throughout. 
The spoken voi'M* was distant and at the b.ase behiiul close to the spine there was 
egojihony, T.'ictile fn-mitus was absent. Theie was dnllncs< of the paravertebral 
triangle on the ri'ght ; base of <i cm., altitude of 5 cm. There was tkatnc.ss lielow 
the fifth rib in the niummury line on the right. TIio line of flatncs.« oxtonded 
around the chest in .a liorizontal line to -J..^ cm. below the lower angle of tlie scapula 
in the back. Breathing througliout the right chest wtis normal. The abdotiien was 
Very prominent, fho greate.st girth being nii'lway i-.ctueen the umbilicus and jnil'c.'! 
and mca.siirina 3 in cm. The umbilicus was flush. The abdomen was tense but no! 
rigid. No masses could be felt. No tenderness or shifting dnllncs-.s veas noted. .-V 
fluid wave v.a« obtained. Liver .Jiilbies-' began at the fifth rib, ib.c lowi-r b-order 
net being dot eriniiied. The eiige was not felt. Splenic dullness was not determined 
and the edge was not felt. TJiere .slight soft edenm of the fi ct iind ankle®. 


On October .10 t!it> p.alicnt *s ab-lomcn t.-ippcd. is pin!^ of cle.'ir 

liiiiti l«';ng olitained. and tin* end of {iie ttie-.'ir e;i?n*' again'-! a i-'did lotaor 
.•■ciii'alHit interfered Avitb the flte.v. 


yclhe.v 

’•.vJii.-h 


Kej-->T! of the as-'ltic fluid sbov.'i-tl nine omut.® of eli-.nr straw-colore-! Sl'.-id, 
tdktdinc. spe-.'ii'h' gruAisy 101'^. albumin 2.1 c.-nt, culture ••■..as taken and a 
•g'.iinc.u pig inj,--*C',k sk<.v\el a jcedoniijuincc of lymj hr'-yte-c. Sorcc of 

fluid A'.as injected info a guinea pig; the nni.’i’r.l v.a" kjlScd on No*.'. IS, If'-i' 
~ t'A actep.y -tioUfd no tul'crcedesis. f’ti! 0.'tek--r li' skin tul-'r’-afliri ncgrtti’.r 

after fi-tty-ri;;'-* bmti-:'-. Tin- patient rer.-jjdnir.'-l ef ab-b-rrina! p;,;n rr.dr.s'.irg to 
JS’,!'!-.! fbevt. m.U'-ea, titv-i ft.'P’.cnt •.'''••■iting, JS'.-c i c.,t r;n fe'.er f.nd thcr-s so 
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and expectoration. She liad steadily lost weight and strength, but tliere was no 
cougliing or expectoration at the time of her admission. During the last month she 
had noticed some bloody discharge from the womb, between menstrual periods. 

The familj' history contained no evidence of cancer or tuberculosis. The patient’s 
lirst menstrual period, at the age of twelve, had been very painful and since then 
the periods had been regular. The patient had had a child at the age of thirty-two, 
at which time labor had been very difficult. Forceps had been used and there was 
a bad tear from labor. The patient had been side, vomited, had bachache, and was 
generally weak all during pregnancy. She had had bronchitis after an attack of 
measles at the age of eighteen, whooping cough, influenza at the age of thirty-two, 
tonsillitis, questionable pleurisy, and questionable gonorrhea. 

Physical examination revealed a systolic blood pressure of 106 and a diastolic 
pressure of 96. Examination of the chest revealed dullness and decrease in fremitus, 
more jnaiked on the left side. The postcer\’ical axillary glands were slightly en- 
larged. The heart dropped a beat every six to twenty beats. The abdomen was 
distended with fluid, and there was tenderness and bulging over tlie flanks and a 
central tympany in a supine position, -with a fluid wave. There were large masses 
attached to and moval.de with the uterus. The cervix was soft, dilated, with dullness 
over the lower lobes, especially the left; menstrual discharge was present. A 
catheterized specimen of the urine revealed an occasional red blood cell. Hemoglo- 
bin was 71 per cent, and leucocytes numbered 8500. X-ray examination of the 
chest revealed bilateral fluid extending as far as the seventh rib posteriorly. 

In view of the latter finding, aspiiation of the chest was carried out on August 
4 followdng -which the diagnosis of malignancy was questionable. X-ray examina- 
tion after the aspiration showed some improvement in the chest condition. 

On August 16 exploration was performed. A large tumor, the size of a child’s 
head, was found, -which had the clinical appearance of malignancy, but which the 
pathologist reported to be benign. Tiicrc was marked ascites. The ovarian tumor 
was very adherent, was impacted in the pelvis, and was difficult to remove. The 
sigmoid flexure was short. Tlie appendix -was abnormal and was not disturbed. 
No gallstones could be felt. A subtotal abdominal liysterectomy with bilateral 
oophorectomy and salpingectomy was done. 

The final pathologic report shoived metritis, chronic salpingitis, and degenerating 
fibroma of the right ovary. 

Tlie patient’s convalescence was uneventful and she left the hospital on August 
30. 

She returned to the Clinic again in August, 1921, at -which time she stated that 
she had been well since her operation; her appetite was good, and she had gained 
fifty pounds in weiglil. She was again seen in September, 1921, at which time the 
general examination was essentially negative and the patient did not wish to have 
a more complete examination. 


Ca.se 5. — (Mayo Clinic.) A fifty -three-year-old married woman entered the hos- 
pital on Nov. 26, 1920, complaining of bloating of the abdomen and some pain 
between the scapulae. Three years prior to the patient’s admission she fell down 
twenty-two steps, after which the menstrual periods stopped completely and at that 
time she began to experience pain in the lower abdomen, which was more severe 
when she attempted to walk. Associated with this pain was considerable bloating, 
-which was very severe at times. Steam-cabinet baths and abdominal massage gate 
considerable relief. Following an attack of pleurisy in 1915, there had been some 
substernal pain and moderate discomfort in the interscapular region. ^ There was 
no evidence of an acid-fast infection, with the exception of occasional night swea s. 
The gastrointestinal history was essentially negative, and it was noted that t lere 
had been some dyspnea on exertion and occasional nocturia. Three years previ 
to the patient’s entry she had been hospitalized elsewhere and had had 40 ounces of 
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nxnmination showed a growth of fibrous tissue with rather numerous and large 
colls traversed by vessels having a wall slightly dilTerontiatod from the surrounding 
tissue. A diagnosis of fibroma was made. 

Pollowing operation the patient continued to improve, but on December 31 sho 
complained of sharp pain, on inspiration or cough, in the right axilla. She was 
transferred to (he Medical Service for further observation and treatment. Examimi- 
tion of llic heart showed apc.x impulse not seen but felt faintly in fifth space 
cm. to the left of the midsternum 2 cm. inside the nipple line. Sound.s were regular 
and of good quality. 2so murmurs were heard. The pulmonic .second sound was 
greater than tlic aortic and not accentuated. The pulses were synchronous, equal, 
regular, and of fair volume and temsion. The abdomen was slightly rounded, soft, 
and tympanitic throughout. There were no tnasses or tenderness. The li\er was 
at the sixth rib to the costal border; the edge was not felt. The splenic edge 
was not felt. There was no edema. 

On .Tan. .0, 1900, friction rub and pain in the .'^idc were still present, but aside 
from this the jiatient felt bettor and was up and about the ward ail day. J’otassium 
iodide wjis given, 10 gr. three times a day. Sho coughed a good dc.al for twenty- 
four hour.s. 

On January 0 (here was no fluid in (he chest. There wtis a little dullness at the 
extreme left base behind, hut normal breathing was hetird at (he base. There was 
u coarse friction till over the loft back below scapula and in axilla. The lungs 
were olhcrwiso normal. She felt very well. There w:is no pain in her side. The 
patient was di.schargcd on Jiinuary 9. 

On Nov. 1], 2935, a letter was received from the patient sttiting tliat she was 
in good hetilth and very active. Thirteen and n half years previously (thirteen and 
a half yetir.s iiostopcrtitively) sho had had to undergo an oj'eration for adhesions 
of intestines tind removal of the a]ipcndix and several small tumor.®. A letter from 
the surgeon wlio porfoimod tlio ojicration .stated (iiat the jciticnt entered the ho.'-pital 
complaining of spotting of blood of two weeks’ duration. Prcojicrative examina- 
tion showed adhesions sibout the uterus and a soft, tender mass in the left adnexal 
region. A iirolimiunry dilatation ami curettage was done, w'ith negative finding.®. 
On opening (he abdomen dense adhesion.® were oneountcred ; many loops of the 
ileum were mihered to each other and to a mass in the pelvis. ’J’lie uterus was com 
plelely buried in adhesions. T!ic lofr ov:>ry was buried in a mas® of ndlicsioiis and 
Consisted of numerous fidliele ey.sts and filirou.® tissue; it wa® disscctei] out, ami 
together witli the uterus (which v.as very slightly enlarged) was removed. The 
apjiendix was also buried in adiiesions; this was <!issectoii out and removed. 
Kidney.®, liver, gallbladder, and upiper abdomen were, all pal[*ate>l nci^atively. 'i'iu- 
.specimen.*! were examined grossly, but no sign of any malignaiie.y wa.e noted, and 
they were not sent 1<) the laboratory. The j.ati<-nt nmd*' an uneventful recovery. 


C.vs;!; •}. — (^^uyo (.’iinic.) A th.irty-.six yenr-ohl married woman with one child 
catered the Imspital on .lulv 31, 1917. complaining of a prolap'-irtg utera® and 
“Man ting'* of tlm abdomen, .\fler !h‘> birfli of licr child, three year.® prior to htr 
ndun.^^ion to the Clinic, the patient h.nd been cnnnneil to b>i for three v.ceh', 
n;.fij<tnir!l<'/l eoasiderably at tlu* time, and ff<r tno or ihre-* necks had bit a 
dragging frr.satsinn continually. .\:tcr libout one year she ha*! r.otii'el t!;e j retrud- 
ing of the nteru®, wldch gn^idually canic thuvn furtlm-r until it protrudfit four or fi'.c 


inrli 


cs. 


.\t the fume time' 




she I'.nd noticed b.l'T.ting of the abdomen, 

c.n-f.j-h'.inl had 5 

, 


but no*, entirely rederc-d after nrsnaticn. and tid.® 

ij; m.vi! 


's-.nrhe 1 during ?!;*■’ .■■is m-v'ntl;?. The j'.r.tiiT;*. V r.pjs-^titc v.-; s r-oo 
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Was ^.'^n^tijuired sit tim*-*'- rite'. ;. 

wnttirr. There had been a foul d;s'.hrirgc for f.ve js.cntl.*, Jrurirg th" spring 




to her ■.■ntr'ic 'h.e k.a-d r%j*-'*rier.r<'d s'.i-.'-r.t". ar.-l ruith, c.'frghlr.g 
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and the rest of the abdominal organs were normal, although no specific mention, 
of the liver was made. Tlie mass, which proved to be a benign tumor of the ovary, 
was removed. 

After a stormy postoperative period the patient finally recovered and was • dis- 
charged on the twentieth day after operation. There had been no return of the 
fluid except for the withdrawal of 300 c.c. of fluid from the right chest on the 
fifteenth day after operation. No further chest taps were required. 

On check-up two months after discharge, the patient ’s general condition was 
excellent, and there was no evidence of fluid in the chest or abdomen. 

Case 7. (Massachusetts General Hospital.) A fifty-two-year-old single woman 
entered the hospital on Aug. 4, 1934, with the complaint of changes in bowel habits 
and dyspnea on exertion of three months’ duration. She had begun to have loose 
watery stools containing mucus, three or four times a day. Shortly after the 
onset of the bowel discomfort she had noticed dyspnea on exertion. This dyspnea 
had become more marked and on May 10, 1934, she Imd been examined and found 
to have fluid in the right chest. Considerable fluid was withdrawn with marked 
relief of dyspnea. Subsequent taps at ten- to fourteen-day intervals were necessary 
to keep her comfortable. About two months prior to admission she had noticed 
an increase in the size of lier abdomen; frequent injections of salyrgan were given 
with some decrease in the size of the abdomen. Tliere was marked decrease in her 
general strength and vitality, and it was necessary for her to live an invahd’s 
routine. Her past and family history were negative. 

Physical examination revealed that the patient was quite ill with signs of a large 
pleural effusion on the right and a large amount of fluid in the abdomen. Blood 
pressure was 120/76. The heart was normal. There was no edema of the extremi- 
ties. There was no enlargement of any of the peripheral glands. The liver edge 
was felt, in spite of the large amount of abdominal fluid nearly down to the 
umbilicus. Pelvic examination revealed a hard orange-sized mass in the left vault. 

Routine urine examination was negative other than for the slightest possible trace 
of albumin and occasional white blood cells in the sediment. Complete blood 
examination revealed a fairly marked secondary anemia with hemoglobin of 65 per 
cent. Red blood count 3,100,000, white blood count 12,000. The differential count 
was normal other than for 73 per cent polynuclears. The red and white cells were 
normal other than for achromia of the red cells. Repeated sputum examina- 
tions were negative. Repeated stool examinations were negative. Nonprotein 
nitrogen was 39 mg. Serum protein was 7.1 per cent. Blood chlorides were normal. 
Hinton test was negative. Liver function test was normal. X-ray examination of 
the chest revealed no abnormalities otlier than the large amount of fluid in the right 
chest. Gastrointestinal series and barium enema were negative. X-ray examination 
of the bones was negative. 

Two days after admission 2,300 c.c. of fluid were remov'ed from the right chest 
with a replacement of 1,500 c.c. of air. The fluid was a typical transudate. 
Examination failed to reveal the presence of any tumor cells or tuberculous organ- 
isms. Guinea pig inoculation was likewise negative. Routine culture of fluid 
was negative. Abdominal tap revealed an identical fluid. 

An exploratory laparotomy and left salpingo-oophorectomy were performed on 
August IS. The peritoneum was normal. The liver was markedly enlarged. The 
right lobe came down to the level of the umbilicus, but the liver was perfectly 
normal in appearance and to palpation. A large amount of yellowish fluid was 
removed. The spleen was normal. The stomach and intestinal tract were normal, 
as were the kidneys. There was a small gallstone in the gallbladder, and the pan- 
creas was normal. There was a largo solid tumor filling the pelvis. This tumor, 
which included the left ovary, was removed. The uterus and right ovary were 
normal. 
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fluid removed from the ehest_, and Fevrn wcel:? later <10 onnoe? of fluid were removed. 
The patient had heeii very d\vjmcic Iteforc her lirnt honjiital care and was only 
rrdieved by lappiiifj of the ehesf. Upon entry };he ‘■till eojnplaimai of dys[mea and 
fluid was firesent in the chest, with moderate abdominal ascite.^. 

The patient fatlier had died of arteriosclerosis ; in other re.'peet,*-- tlie family 
history was essentially negative. She liad been married for twenty-two years but 
iiad never been pregnant. Menstrual periods had been normal until three years 
prior to her admission, at which time they liad cea.«ed completely. She had had 
dijditheria sovenil year.« previously, inffuenzti in ISl’S, and pleurisy in IPl;'). 

Physieal e.vaniiiiation revealed a .‘•ystolic blood jircssure of 30S and a din.stolic 
])rcssure of .SO, An area of dullness to flatne.<s v.a.'f noted in the lower right chest; 
no Imeath .‘oimds wore noted; there wa.s an absence of tactile fremitus; whisjwrcd 
jiei'torilofpiy wa.s observed and increased voc.al fremitus, amounting to bronchophony. 
The left border of the heart wtis found to be just within the anterior axillary line, 
in all probability disphiced and only rdigbtly by]teitroj)hic. The abdomen was dome- 
.shaped, with signs of the presence of con.sidcrable fluid. 

Urinalysis was es.sentially negative. Hemoglobin wa.s 7;; jicr cent; red blood 
('ell.'s numbered •J,()rt0,()0f) tind leucocytes (KlOO, X-ray i-xamimitinu of the chest 
showed fluid in the right chc.st to the bwcl of ihe second rib, 

A paraeentc.'sis wtis done on Kov. .'Ih, 102(1, ntid (IVl* lifer.s of clear, stniw-ctdored 
fluid were produced. On Dec. 1, 1020, .about 3000 c.c. of cle.ar, straw-colored fluid 
were n, spiraled from the right chest and bnctcriologic studie.s revc.aled no bacteria 
and no growth of organi.sius. 

Abdoniitiiil exjdoration was tarried out on Dec. 0, 1020. A midlinc incision was 
made and several liters of straw-colored fluid were evacuated. A large, nodular, 
and friable tumor (about the size of a large grapefruit) of tlie right ovary was 
attacheil by a rather small pt'dicle, which was clamped off; the tumor was then re- 
moved, Tlie left ovary was about the size of a Imchshot and was not disturbe<l. 
The uterus was normal iu size anti position. There was ajijuirently no metastasis 
to the jieritonciim, and the liver contained no nietastascs, 

Tlie |''.■lthohtgic. report on the tissue removed showed an e<hui)atous degenerating 
tibromyom.'i, with the rcuitiiiiing ov.ariari tissue flattened out over the flbromyouia. 

The jtatient V convalosccuce ivas e.-:«cnfia1]y without incident, and .‘■he was dis- 
charged on .Ian. M, 11(21. 

Five months haler (.hitie 21) the patient returned to the Clinic. She had gairxnl 
i’ll pounds in weicht, and her general he.alth was excellent. Abdominal .and Itim.anu-al 
pelvic examination failed to reveal any tiaee of rccurreuec of the tumor. 


('A.‘-'c — (I.eoV case.) .V sixty-biur-year-old woman was admitt^'d to tlm 

hosf.ilal on M.arch 2,“i, ]!'2ih complaining' of dyspne.a. cough, and pain in the nglil 
cia-is! of .‘•everal moufle*’ duration. 

Fiiy.-ii-al {■vamination repealed poor gcucn-l condition tiud the .‘-i;rn‘‘ oi a large 
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ABSTRACT OP DISCUSSION 

DR. EDGAR A. VANDER VEER, Albany, N. Y. — I liave remewed the his- 
tories of Dr. Albert Vander Veer and myself for the past forty years but could 
find no notes on the charts of any ^jondition sueli as described in this paper. There 
were a few cases of fibroma of the ovary with ascites but no note was made of 
any pleuritic effusion. Nowadaj'S we see and operate upon these cases so early 
that we seldom find ascites and so our attention is more likely to be called to it, 
and especially if fluid in the chest should accompany it. I do not doubt but that 
many more of these cases have occurred than Dr. iMeigs has reported but tliat 
they have gone undiagnosed. 

This paper is of as much importance to the internist as it is to the abdominal 
surgeon for now he can find a cause for some of these cases of so-called idiopathic 
pleurisy which before had escaped a reasonable exi)lanation. 

A point to be learned from- Dr. Meigs’ paper is the value of an exploratory 
operation. Some of his cases Avere thought to be inoperable carcinoma of the pelvis 
with metastases to the lung, and if they had not had the e.xploratory operation 
would have gone on to hopeless invalidism and death. Only in the most hopeless 
cases sliould we refuse to make an exploratory incision, for we can never be abso- 
lutely certain what pathologic condition we will find Avithin the abdomen. 

DR. W. T. DANNREUTHER, Neav Yokk, N. Y.— I can add another case to 
Dr, Meigs’ series of seven. The patient Avas a Avoman of thirtj’-six years aa’Iio 
A vas being treated for Avhat her family phy.sician regarded as a normal pregnancy, 
since he had Avatehed an abdominal tumor dcA'elojA Avith a corresponding amenorrhea. 
Tavo Aveeks before I saAV her the accumulation of fluid in the right side of the 
chest Avas recognized. An internist had been in attendance and had been removing 
from 300 to 500 c.c. of fluid each day, I made a diagnosis of ovarian malignancy, 
assuming that the accumulation of fluid in the chest Avas due to metastasis, al- 
though the internist attributed it to a tuberculous pleurisy. A guinea pig had been 
injected but sufficient time had not elapsed to determine Avhether or not the pig 
had developed a tuberculous peritonitis. 

The patient Avas a poor operative risk and about 600 c.c. of fluid had been evacu- 
ated from the chest in the morning, a little being left behind. The tumor was how- 
ever removed Avithout difficulty. There Avas no fluid in the abdominal cavity. The 
tissue grossly jAresented the appearance of an adenocarcinoma, but it Avas found to 
be benign. Despite tlie accumulation of some fluid during the convalescence, it was 
thought unAvise to repeat the paracentesis. The fluid Avas finally absorbed com- 
pletely, as demonstrated by the x-ray, and the patient made a complete recovery. 

DR. ARTHUR T. JONES, PnoAnnENCE, R. I. — In revieAving my records before 
this meeting I found 6 cases of solid tumor of the ovary that I had operated upom 
Only one Avas a true fibroma, the other five being sarcoma of the ovary. Among o 

cases of sarcoma there Avere 4 Avith ascites. In one ease of sarcoma and in the 

single case of fibroma it Avas not noted whether there Avas fluid in the abdomen or 

not. In none of these cases, hoAvever, did I note fluid in the chest, but I bebcAC 

that in the past we may liaA-e overlooked it. 
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The patliologic report showed a vcrj' large, solid, firm inns? J5 hy 7.5 hy 7 cm. 
Its cut surface was of a mottled yellow and white color with strenhs of white cross- 
ing it in every direction. There were one or two areas which appeared finely 
granular. A diagnosis of fibroma was made. 

Tlic patient made a particularly smooth convalosccneo and was discharged three 
weeks after operation. Si.x months after discliargc there was no evidence of chest 
or abdominal fiuid by e.vamination and fluoroscopy. Tiie liver was still enlarged, 
the lower border being felt about lialfway to the umbilicus. 

A letter wa.s received from the patient in April, 30.15, st.nling that a fluoroscope 
showed a normal condition and that her physician had said that tlie right side and 
chest looked better than the left, if anything. She was again heard from in 
Uccember, 3035, and stated that she was feeling perfectly well. 


SUMMAHY 

There have been dc.seriltcd in Mii.s papei- .seven eases of aseiies and 
liydrolliorax due to llic presence of a tninor of the ovary of a nonsecre- 
tory type. The iinpnrtanee of .such a lesion in medical and surgical 
problems seems very groat, for unexplained ]tlcuri.sy "with ofl'usion and 
unexplained asoitc.s are problems that occasionally confront onr in- 
ternists. They must ho made aware of the po.ssibility of a simple tumor 
heiner responsible for .such conditions. The .surgeon who found ascites 
and hydrothorax in a ]>ationt with a tumor of the abdomen or pelvi.s 
might ren.sonably feel that a malignant lesion was re.sjionsible. It is- 

o.sscniial tlierefore that this entity be knomi to him. for what could be 
more satisfactory than to cure such a condition by the simitle removal 
of a benign tumor? i^Iany of ns have .seoti ascites sns])0Ctcd as being of 
malignant origin onred by the removal of a flbi'oma, when exploration 
seemed .inslifiablc beennse the tumor was movable, but who of ns would 
be daring enongb to advise removal of a pelvic tumor accomj)anied by 
ascites and fluid in the ebe.st ? It is evident that sneb a i)atienf would 
be doomed a.s inoperable, unless it were remembered that this i)arlicnlar 
entity might be due to a fibroma of the ovary. We feel that such a 
group of eases should make an imjme.ssion n]ion many ]iby.sicians ami 
surgeons. It is hoped that l)y their making use of the knowledge some 
women will escape inevitable invalidism. 


coN'ciar.'^iox.s 

1. Seven (;'a.M,>s of fibroma of the ovary a-s>JOcintefl with n.'-cites nml 
hydrothorax are reported. 

2. Ih^nr eases are from the Surgical and r^bdical Scrvice.s of tin* 
Mn.ssarlui.setts General Ilo.spitnl, two arc rrpoj-teii in full nvr the fir-t 
tisne from tiie Mayn <‘’linic. and om* is taken from :i paper by a in the 
Italian li'eratniv. 

2. No a<!couatc I'xplanation is given to exidain tin- phemenmon. 

‘I. T.be ini|'-ort,-ine.:: of the entity to the medical in.an and to the sur- 
geon is obvitins. 

a. The eijrability of eertrdn s<‘'em!ngly les-; emaiiti'-nc is v-ni- 
pta-edred. 

ItS'Acv.JS Srr.r.cv 



THE RESULTS OP INDUCTION OP LABOR IN 750 CASES 
PROM PRIVATE PRACTICE 

A Comparison With 750 Contemporary Consecutive 
Noninduced Cases 

Albert Mathieu, M.D., and Albert Holman, M.D,, Portland, Ore. 

' I ^HE pui*pose of this paper is to estimate the results in 750 eases 
A of induced labor and to compare these results with those of 750 
consecutive, contemporary cases in which labor Avas not induced — all 
from our combined private practice. 

Dalei was the first to observe that pituitary extract would cause contraction 
of the uterine musculature and published his observation in 190C. As this information 
was buried in a paper on ergot, and as no suggestion for its clinical use was given, 
little attention was paid to it. Bell,2 however, came to the conclusion that pituitary 
extract would have a clinical use, and after three years of experimentation pub- 
lished his results in 1909. In this publication he gave credit to Hendry for first 
using pituitary extract to initiate labor pain. Hendry had successfully used an 
injection of pituitary extract after a Braxton Hicks version to induce uterine con- 
tractions in a patient with placenta previa. 

Hofbauer^ in 1912 and Watson^ in 1913 published reports of successful induc- 
tions of labor accomplished by the injection of pituitary extract. In 1915 Bell® set 
forth a definite routine for the induction of labor by combining the intrauterine in- 
sertion of a bougie with O.o c.c. doses of pituitary extract twice a day. Bandlers 
in 1916 used an injection of % c.c. of pituitary extract with a bougie or a bag 
for induction. He also used three injections of % c.c. at half-hourly intervals as a 
diagnostic test between false and real labor pains. 

Stein and Doverv in 1917 advocated t^vo small doses of pituitary extract (2 or 3 
minims) combined with castor oil and quinine for the induction of labor. They gave 
the first injection of pituitary extract two hours after the castor oil and the second 
injection two hours later. They wrote, “If labor pains are elicited, the pituitnn is 
resumed at intervals of one-half hour; if no pains result, the treatment is stopped and 
another attempt is made on the third following day, again administering the same 
small dosage.” They reported 34 cases, 17 of which were successful. The mothers 
did well and the babies were bom in excellent condition. 

WatsonS in 1922 published his routine for the induction of labor. It consisted 
of castor oil, quinine, and an enema given in the evening, and followed the next 
morning by 0.5 c.c. injections of pituitary extract until labor pains began. A total 
of six doses was given if necessary. 

Mathieua in 1927 recommended a modification of the Watson technic, giving 
quinine and castor oil, and two hours later giving a hot enema followed by pituitary 
extract in 3 minim doses at half-hourly intervals for as many as fifteen doses if neces- 
sary. In order to take advantage of the oxytocic effect of the pehde engorgement 
caused by the castor oil, the quinine, and the hot enema, he followed the enema 
immediately with the first injection of pituitary extract. With 91 patients he ha 
71 per cent success on the first attempt and 96.7 per cent success with continue 
attempts at induction. In this same year Hofbauerio suggested the application o 
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One of the cases of sarcoma disturbed me very much, and I thought that Avith 
this diagnosis the woman had but a sliort time to live. An older gynecologist to 
whom I reported the ease said, "tShe will live a long time. Sarcoma of the ovary 
cases liave a veiy' good i)rogno.si.s. Alucli to my surprise, tliat patient liicd an 1 
is still, twenty-three years later, in good hcaltli. All of tlie otlier p.atients Avi h 
sarcoma also did very well with the exception of one, a young woman with an 
enormous sarcoma of botli ovarie.s, avIio died within a year. Sarcoma of tlie ovary 
Avith fluid appears in the majority of the ease.« to he A-ery simiJar to tlie tihroma 
Avhich Dr. Meigs has rejAorted Avith hydrothorax. 

DE. T. E. JONES, Clevemnd, Ohio. — This condition may give rise to unim- 
portant errors in diagnosis, as in a 2>^iticnt of mine, a Avoman about si.vty-five years 
of age Avho had been operated upon tAA-cnty years previously for cancer of the 
breast. She Avas traveling in Europe Avhen the tumor Avas first noted and Avas 
told ly a physician in London that there aa’us nothing to be done. Slie Avas later 
examined by at least a half dozen physicians in New York, all of AA’hom came to 
the conclusion that she liad a recurrent cai-cinoma of the breast. In the next 
six or eight months tlicre AA-as little change, and I could not understand this if 
she had carcinoma of the lung. Finally I aspirated the chest and operated on the 
abdominal tumor. This aa'us a fibroma of the ovaiy and since then there has been no 
recurrence of the fluid. 

DE. JAAIES E. DAVIS, Ann Akbor, Mich. — I Avould like to ask Avhether in Dr. 
Meigs’ cases a blood chemistry studj'- A\-as made and Avhether Dr. Meigs AA'ill express 
his personal vicAv as to tlie kind of stimulation or agent that caused the oA'ary to 
produce this condition? 

DR, WILLIAM T. BLACK, Me.aii*iiis, Te.vn.— I n the last '7,000 admissions to 
the Gynecological SerA'ice in tlie UniA'crsity of Tennessee (John Gaston Hospital), 
there iiaA'C been 9 fibromas of the OA’ary. Only one of these cases had fluid in botli 
the abdominal caA'ity and the chest. In another liospital there Avere 4 cases of 
fibromas of the ovaries in the last six years. In only one case Avas there a large 
amount of fluid in the abdominal cavity. A small amount of fluid in the chest 
may be easily overlooked. The fibroma in tlie case Avith fluid in the chest and 
abdomen aa'US found at autojisy in a jiatient aa'Iio had not been operated upon. She 
had in addition arteriosclero.sis, chronic cirrhosis of tlie lirm', tubercular adenitis, 
a dermoid in the other OA*ary and a fibromyoma. in the uterus. 

DE. MEIGS (closing). — I think Ave have OA-erlooked a great many of these cases. 
Dr. Robert Prank is probably correct in his discussion of Stoeckel’s Avork (Mount 
Sinai Hospital Journal, 1934). I could not find any but the references I liaA-e 
quoted from the literature of the last tAventy-fiA^e years. Dr. Lee, in Boston, 
some years ago in Avriting of a subdiaphragmatic abscess disclosed the fact that 
many times there Avould be fluid in the right side Avithout bacteria. 

Replying to Dr. Jones regarding the OA'arian sarcomas, in going over the cases 
at the Massachusetts General Hospital, it AA-as found that those that had a diagnosis 
of sarcoma made twenty or tAventy-fiA-e years ago Avere frequently granulosa cell 
tumors. The true sarcoma of the OA’ary had the largest mortality of any of the 
ovarian tumors that Ave investigated. 

As far as the blood chemistry is concerned, it aa'us noted in the indmdual case 
histories that there Avas nothing extraordinary about it in any case, I cannot 
ansAver why the fluid occurs. 
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castor oil had been given, the patient received a hot enema; and as 
the enema was being evacuated, 3 minims of pituitarj'- extract were 
injected. After three or four injections of pituitary extract the mem- 
branes were artificiallj’’ ruptured if thej’’ were still intact or if the 
patient was not definitely in labor. The rupture of the membranes 
was done under the strictest aseptic precautions, similar to those we 
used in the actual deliveiy. The membranes were sti’ipjied from the 
lower segment with the tip of the finger, and if this did not rupture 
them, they were ruptured by scratching with a blade of an Allis for- 
ceps. Some of the amniotic fluid was then allowed to escape. The 
patient was kept on the operating table for fifteen minutes while we 
made sure that the presenting part was fitting down against the cervix 
and while we kept close observation of the fetal heart. The injections 
of pituitary extract were then continued until the patient Avas defi- 
nitely in labor. This method has given us practically 100 per cent 
success in the last 351 eases. 

There Avere three exceptions in this group. One Avas a patient Avho Avas sent into 
tlie hospital for a test of labor to determine AA’hether or not the head aa-ouW fit into 
the pelvis. After eight injections, the head fitted Avell into tlie pelA'is and the injec- 
tions Avere stopped. Some days later the patient Avent into labor spontaneously and 
delwered normally. The second iratient shoAA-ed a definite idiosjmerasy to the drug 
and had A'ery severe forceful contractions folloAA-ing the injections. Because of this, 
all efforts at induction Avere stopped and the patient AA-ent into labor spontaneously 
some days later. Tlie third patient did not respond to tAvo successiAV attempts at 
induction, but AA'ent into labor spontaneously tAvo days later. In these three cases the 
membranes had not been ruptured. 

Ninety-eight per cent of our inductions Avere successful (Table I). 
A good majority of the failures occurred in the fii’st half of the series. 
Of late, by the addition of rupture of the membranes, Ave have been 
able to increase the incidence of success. Most of the failures AA^ere 
due to lack of cooperation on the part of the patient, a fcAV occurred 
in nervous Avomen avIio felt that they could not tolerate the prick of 
the hypodermic needle, and a feAv Avere termed failures because of 
tonic contractions of the uterus after the first injection. In a feiv 
cases, in AAdiieh the head Avas floating and could not be fitted in before 
the attempted induction, and in AAdiieh the head did fit into the pelvis 
during the attempted induction, aa^ alloAved the patient to go into 
labor normally. So, Avhere there Avas a question as to Avhether the head 
Avould fit into the inlet, the attempted induction served as a test of 
labor. 

In a total of 300 eases, in Avhich the membranes ruptured sponta- 
neousl.y before or during the induction or Avere ruptured artificially 
during the induction, all Avere successful on the first attempt after 
rupture of the membranes except eighteen Avhieli required more than 
one attempt (Table I). There Avere 170 cases in the group in AAdnch 
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pituitary extract on pledgets of cotton to the mucous membrane of the nose for 
the induction of labor, mtli the idea that if uterine contractions became too strong 
the cotton could be removed. In a series of 26 cases he had seven failures and in 
another of 54 cases, only 1 failure. 

Since the last of the eighteenth century artificial rupture of the membranes for 
induction of labor has been practiced. In 1928 Jackson^ combined hypodermic 
injections of pituitary extract with rupture of the membranes in 87 patients. In tliis 
series there were no maternal deaths but there were 10 fetal deaths. In 1932 
Slemonsis reported on the use of a combination of castor oil, quinine, rupture of the 
membranes, and the nasal application of pituitary extract in 132 cases with 100 per 
cent success and one stillbirth. Guttmacher and Douglasis reported 120 cases with 
100 per cent success and 97.5 per cent satisfactory results. ViTOvinki-* in 1934 
published liis results in 172 cases. One hundred and six of Vrundnk's patients were 
treated by rupture of the membranes, with and without intranasal pituitary, with 3 
(2.8 per cent) not satisfactory; and 22 patients were treated by simple rupture of 
the membranes, with 100 per cent success, but several had prolonged latent periods. 

In our stud}’- of tlie results of 750 consecutive inductions of labor 
in private patients, we have combined our cases for statistical study 
(635 and 115). "We feel that this combination of our cases is a proper 
one, in view of the fact that we practice together in the same office 
and use almost identical methods. Our indications are praeticallj’’ the 
same and our methods of induction have been identical, not only in 
technic, but also in the fact that the inductions have been supervised 
by the same nurses. And in order that we might add further value 
to this study, we have compared the results in the induction series 
with the results in 750 contemporary, consecutive cases (635 and 115) 
in which labor had not been induced and from which cesarean section 
had been omitted. 

In our first 250 cases, we used a method much the same as that of 
"Watson, consisting of hot enemas, castor oil, quinine, and pituitary 
extract. We differed, however, from Watson in the use of the pituitary 
extract so far as we never used any doses larger than 4 minims, and 
we administered the first injection as the enema was being expelled. 
After we had used quinine in these 250 cases, we noticed that there 
had crept into the literature an occasional report of fetal death at- 
tributed to the use of quinine in the induction of labor (King,^® Gell- 
horn,^® Torland,^"^ McSwinney,^® and others). Since we had harbored 
a skepticism that quinine was of particular value in the induction of 
labor, we discontinued its use and found, as we suspected, that it 
apparently had nothing to do with the success of induction. We then 
continued without quinine up to our four hundredth case. 

In several of our early eases, when we felt that the induction was 
particularly urgent, we ruptured the membranes in the process of the 
induction ; but this happened in only 44 of our first 399 cases. Follow- 
ing Slemons’ lead, we revised our method so that the induction was 
carried on as follows : When the induction was started, two hours after 
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At this point we wish to sound a word of warning regarding the 
artificial rupture of membranes. This maneuver has some pitfalls. It 
means the invasion of the vagina and uterus and possible infection. 
There is always danger of prolapse of the cord. Rupturing the mem- 
branes is hazardous to the fetus if the head is not engaged. A high 
percentage of prolapse of the cord will occur unless the one rupturing 
the membranes is an expeiieneed obstetrician who can fit the present- 
ing part into the pelvis as the amniotic fluid is lost, and who will 
observe the fetal heart during the maneuver. 

Consider the nervous and anxious patient, whose uterus is tense and 
irritable, in the last fortnight of her pregnancy. Every evening dur- 
ing this period, when the clothes are removed, contractions of the 
uterus start, continue in the regular manner for several hours, and 
cease when the patient falls asleep. We cannot state whether this is 
a nervous phenomenon or whether it is actually a forerunner of true 
labor, but we know from clinical experience that patients of this type 
present the most difSeulties. During the induetion regular contrac- 
tions of the uterus start after a few injections of pituitary extract only 
to stop entirely several hours after the administration has been stopped. 
As previously stated, this type of patient has given us the most trouble. 
In our attempts to be absolutely safe, we have preferred to discontinue 
the attempted induetion, to give the patient a sedative so that she 
would have a good sleep, and to renew the attempt on the following 
day. 

Length of First Stage . — We have estimated in our study only the length of the 
first stage for the reason that most of our patients were delivered very soon after 
complete dilatation by means of forceps after episiotomy. For this reason an 
estimation of the total length of labor would be faulty. In the induced series it 
was a simple matter to be absolutely exact as to when labor started, since the nurse 
doing the induction knew almost at once when the contractions became regular. 
This circumstance, however, did not obtain in the study of the noninduced series 
because so many times the patient came into the hospital after having been m 
labor some hours and was unable to determine the exact time when the contractions 
started. We are quite sure, therefore, that the length of the first stage in the in- 
duced series is correct and that in the noninduced series is too low. Table II shows 
that the first stages of the labors in the induced cases were shorter than in the 
noninduced cases and that the length of the first stage was shortest in the ruptured 
membranes group in both series. 


Table II. Houns First Stage 


INDUCED 

NONINDUCED 

ENTIRE RUPTURED 

SERIES MEMBRANES 

ENTIRE ruptured 

SPRUES membranes 

Priiniparas 9.35 9.0.1 

Multiparas 3.77 2.08 

10.00 9.0 

5.8 2.75 


Maternal Morbidity . — In studying the morbidity we used the British standard, 
classifjnng all cases as morbid in which the temperature e.xceeded 100° F, on any 
two of the bidaily readings from the end of the first to tlie end of the eighth 
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tlie membranes were artificially ruptured. Labor took place on an 
average of 5.2 hours after the membranes were ruptured. The average 
length of the first stage was 9.5 hours for primiparas and 3.5 hours for 
multiparas. There were, however, 11 eases in which it took over 
twenty-four hours before labor started. If these wei’e excluded from 
the series, it would be found that in 159 patients labor started 2.4 
hours after the membranes were ruptured. This short time before 
labor started in over 93 per cent of our cases is accounted for by the 
fact that the uterine contractions had already been stimulated bj'^ sev- 
eral injections of 3 minims of pituitary extract given at half-hourly 
intervals before the membranes were imptured. 

Table I. Attempts at Ixbuctiox 



750 cases 

300 CASES AFTER 
RUPTURE OF 
MEMBRANES 

Total attempts 

988 

32(5 

Success 1st attempt 

579 

282 

Success 2nd attempt 

108 

14 

More than 2 attempts 

48 

4 

Total successes 

735 98% 

300 100% 

Failures 

15 2% 

0 


In this group bf artificially ruptured membranes, there wei’e no 
maternal deaths and 13 cases .(7.5 iier cent) were classed as morbid 
bj’’ the British morbidity standard. Of these 13 morbid cases, 7 were 
due to extragenital causes; viz., 1 to cholecystitis, 1 to mastitis, 3 to 
pyelitis, and 2 to upper respiratory infection. 

In the same group there were 7 dead babies, a fetal mortality of 4 
per cent corrected to 1.2 per cent after eliminating 3 eases of macerated 
fetuses and 2 cases of congenital defects. There were 2 cases of 
neonatal death (autopsy) which Avere attributed to atelectasis. 

A Avord of explanation seems necessary regarding those cases in 
AAdiich seA^eral trials Avere made before the induction Avas successful. 
We haA'^e ahvays been extremely careful in carrying out the routine 
of our inductions, particularly so in an effort to avoid an injection of 
pituitary extract after labor had apparently started. In seAmral eases 
Ave haA’-e purposely stopped the injections Avhen there Avas any uncer- 
tainty as to AAdiether or not the patient Avas actualty in labor — accepting 
a failure rather than as.suming a risk. In most patients Ave deemed 
it inadAusable to rupture the membranes until the head Avas fitting AA^ell 
into the peWis or Avell against the cervix. There Avere a feAA" cases in 
AA’’hich scA’^eral attempts at induction Avere necessary before the mem- 
branes could be ruptured Avith safety. Once those requii*ements Avere 
met, the membranes Avere ruptured ai'tificially and the patient Avent 
into labor promptly. 
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mention this fact regarding the cerebral hemorrliages in the newborn for the reason 
that many of our inductions were done to lessen the hazards of breech delivery and 
of delivery through a narrow pelvic outlet (Tables IV and V). 


Table IV. Fetal Deaths 



750 INDUCED 

750 NOT 

INDUCED 

Before induction 14 

Before labor 

7 

After induction 4 

During labor 

5 

Neonatal 

12 

Neonatal 

17 

Total 

30 4.0% 

Total 

29 3.88% 

Corrected 

6 0.8% 

Corrected 

10 ].3% 


Table V. 

Neonatal Deaths 




INDUCED 

NOT 1N1JU( El) 


Congenital defects 

(5 

1 


Premature, under 1,500 

gm. 4 

9 


Atelectasis 

2 

4 


Cerebral hemorrhage 

0 

2 


Bronchopneumonia 

0 

1 

There 

wei'e four cesarean sections 

in the induction group. 

Two followed un- 


successful trials of labor, one was done for placenta previa, and the fourth was done 
on an elderly woman wlio liad lost her previous child: after three unsuccessful 
attempts at induction, a baby weighing 5,413 gra. was delivered by cesarean section. 
There was no maternal or fetal mortality. 

PROCEDURE 

Our present inetliod of induction of labor, and the one ive consider 
ideal, lias been used in the last 114 eases. At 7 in the morning an 
enema is given, and at 7 :30 pentobarbital is given, the dose depending 
on the patient’s weight. Patients weighing less than 130 pounds re- 
ceive 7.5 gr., those weighing from 130 to 150 pounds receive 9 gr., 
and those weighing over 150 pounds receive 12 gr. The patient is 
asleep within thirty minutes. Then injections of 3 minims of pituitary 
extract are given and repeated every thirty minutes. After the third 
or fourth injection, if labor has not started and if the membranes are 
still intact, thej^ are ruptured artificially unless there is some contra- 
indication. The pentobarbital given before hypodermic injections are 
started saves the patient any discomfort or apprehension and keeps 
her tranquil. In this sei’ies of 114 cases, in Avhich pentobarbital was 
used preliminary to the induction, there were no failures and only five 
which required a second attempt. There were no maternal deaths and 
the maternal morbidity was 5.3 per cent. The total fetal mortality 
was 3.5 per cent, and when two macerated fetuses were eliminated the 
corrected fetal mortality was 1.75 per cent. 

CONCLUSIONS 

1. After analyzing 750 cases of induced labor from private practice 
and comparing them with a consecutive, contemporary series of cases 
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day postpartum. After investigating the many different standards for maternal 
morbiditj’-, we felt that the British standard was the fairest. It obviated the 
geographic discord prevalent among the published standards of this country (Table 

m). 

Table III. Morbidity and Mortality 



750 

CASES 

INDUCED 

PER 

CENT 

750 

CASES 

NOT 

INDUCED 

PER 

CENT 

Maternal morbidity (British standard) 

53 

7.07 

50 

6.6 

Maternal mortality 

1 

0.13 

2 

0.27 

Fetal mortality (total) 

30 

4.0 

29 

3.88 

Fetal mortality (corrected) 

6 

0.8 

10 

1.3 


Toxicity and Idiosyncrasy . — In a total of 6,435 injections of pituitary extract, 
eight patients exliibited tonic contractions of the uterus severe enough to cause us to 
discontinue the injections. Pour patients developed urticaria after labor. This we 
attributed to an idiosyncrasy to the drug. There were no maternal or fetal deaths in 
this group. 

There was no incidence of premature separation of the placenta in the induced 
group, nor was there any case of precipitate labor. 

It is our routine to follow our patients postpartum for five months, there being 
in the average case four or five examinations during that time, l^niile we have 
no exact statistics on the condition of the cervix postpartum in either group, we are 
well convinced that induction of labor by the use of pituitary extract and rupture 
of the membranes does not increase the incidence of cervical injury. 

Maternal Mortality , — In the 750 induced cases there was one maternal death. 
As far as we could determine, the induction had nothing to do with the death. 

The patient was a twenty-nine-year-old primipara in whom labor was induced 
because of a flat pelvis, a large baby, and postmaturity of six days. She received 
only one injection of 3 minims of pituitary extract three hours before delivery. Labor 
and delivery were uneventful. Approximately 450 c.c. of blood were lost during 
the delivery. After the episiotomy had been repaired, after the placenta had been 
delivered, and after the patient had recovered from the anesthesia, the uterus became 
boggy and bleeding recurred, with a further loss of about 400 c.c. The uterus was 
packed and the patient seemed in good condition. Soon she became cyanotic and 
shocked and died three hours after delivery in spite of supportive treatment, includ- 
ing intravenous injections of glucose and a transfusion of whole blood. There was no 
indication of premature separation of the placenta. Autopsy was not obtainable. 
Death was attributed to postpartum hemorrhage and shock. 

In the 750 noninduced cases there were two maternal deaths — one due to hemor- 
rhage and shock postpartum, and the other due to a rupture of the uterus and hemor- 
rhage during labor. 

Fetal Mortality . — The total fetal mortality in the induced cases was 4 per cent, 
while that in the noninduced cases was 3.9 per cent. The corrected mortality, 
eliminating congenital defects incompatible with life and premature infants under 
1,500 gm., was 0.8 per cent in the induced cases and 1.3 per cent in the noninduced 
cases. However, when one considers that in the induced cases there were fourteen 
in which it was Imown that the baby had been dead for some time, for wliich 
reason the induction was done, one can see that there would be considerable difference 
in the total fetal mortality rate if labor had not been induced in these patients. In 
the total group there was only one case of prolapsed cord (that in an induced case) 
and no death from cerebral hemorrhage or birth injury in the induced cases. "We 
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ABSTEACT OF DISCUSSION 

DE. WILLAED E. COOKE, Galveston, Texas. — There are three tj'pes of induc- 
tion: the mechanical, the chemical, and the combined methods. If the mechanical 
method fails to bring about the desired results an element of infection is introduced 
which makes any number of operative procedures much more dangerous. In the 
chemical group castor oil is notoriously unreliable, for it practically never brings 
about induction at full term and in only about 60 per cent after term. Our observa- 
tion has been that when no uterine reaction resulted from repeated doses of castor 
oil, mechanical induction was also quite likely to fail. Hence it has become our rule 
not to attempt mechanical induction in a patient who shows no response to repeated 
doses of castor oil. 

There is another tjqie of chemical induction which I hope will become available in 
the future, namely the artificial reproduction of the endocrine imbalance which ap- 
parently results in the onset of labor. It is not too much to expect that further 
research will determine quantitatively the endocrine status of the individual patient 
and thus enable us to determine just which and how much of the various endocrines 
are necessary to bring about the necessary imbalance. 

In regard to pituitrin we must consider the very great differences in individual 
sensitivity to this substance. Until we are able to determine quantitatively the 
exact endocrine status of a patient we must run the risk, as we do now, of giving 
overdoses to oversensitized patients. 

Dr. Mathieu’s paper brings very forcibly to me the remarkable differences in 
individual experience which one encounters. I^niereas he had no bad results in over 
750 cases, I, in less than 50 cases, had four instances of severe tetanic contraction 
of the uterus which cost the life of the fetus in two cases. In some of these cases 
the nasal method was used and in others extremely small fractional doses beginning 
with 0.01 C.C., increased gradually at half-hour intervals. One of the cases of con- 
traction fatal to the baby was in a case started at 0.01 c.c., the tetanic contractions 
coming on after 0.3 c.c. 

The method described by Dr. Mathieu certainly cannot be recommended for the 
average practitioner. It should be undertaken only by those who know exactly what 
they are doing, all of the dangers involved, and that the use of this method is only 
in the line of research. 

DE. GEOEGE W. KOSMAK, New York City. — The essayist is to be congratu- 
lated on the good results obtained from the particular method of inducing labor 
which he has described. The technic of this procedure impresses me as very satis- 
factory although one may differ with certain details. However, in discussing this 
topic, it seems to me — and what I am about to say is not in disparagement of 
Dr. Mathieu’s careful study — that one should deal rather, or perhaps as well, with 
the broader aspects of labor induction than with a particular method of accom- 
plishing the same. There may be no question about the comparative safety of Dr. 
Mathieu’s procedure, but are we to accept the general philosophy upon which 
his case series, as well as that of other observers in the field, are based? Dr. 
Mathieu fails to mention in Ids paper whether these are routine inductions of 
patients at term and whether there were other reasons. We should know the 
premises definitely. It strikes me, however, as a very important point because, if the 
thought is to go out from this association that labor may become a planned 
process, the possible sequelae of such propaganda must be given the most careful 
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ill which labor was not induced, we reached the conclusion that the 
maternal and fetal morbidity and mortality were not increased by 
induction. 

2. Induction of labor was successful in 98 per cent of the cases. 

3. Induction was apparently not responsible for the occurrence of 
any pathologic condition during labor, delivery, or the puerperium. 

4. In the last 550 inductions quinine was not used and the results 
were apparently not affected by its omission. 

5. In the last 351 cases, if labor did not start after three or four 
injections, the membranes were artificially ruptured during induction 
if there were no contraindications and if they had not already rup- 
tured. We feel that this contributed markedly to the success of 
induction. 

6. In the last 114 eases castor oil was omitted and pentobarbital was 
given before the hypodermic injections were started. Omission of 
castor oil in no way affected the success of induction. Pentobarbital 
has been adAmntageous in keeping the patient tranquil and free from 
pain, has not interfered with the success of the induction, and has 
not affected the vital statistics unfavorably. 

7. In the entire 750 induced eases there was no instance of abruptio 
placentae or of fetal death due to cerebral injury or birth injury. 
There was one instance of prolajised cord, in a patient whose mem- 
branes ruptured spontaneously. 

8. Our study has shown a distinct advantage in favor of the induced 
series. If one considers that this series seems to include most of those 
cases which promised trouble (the toxemias, large babies, contracted 
pelvic outlets, apprehensive and nervous patients, etc.), the maternal 
morbidity and fetal mortality wei’e sui’prisingly low : in fact, it ap- 
pears to us that the induction of labor saved much maternal morbidity 
and several fetal lives. 

9. Furthermore, the combination of induction of labor in our private 
patients with the ultimate in modern analgesia and anesthesia, and 
with delivery by forceps after episiotomy, appears to be advantageous 
as regards maternal and fetal moi*bidity and mortality. 
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incidence of allergy than is commonly supposed. Eight cases were found last year, 
proved by the sensitization tost. We do not use pituitrin in the induction of labor. 

We teach that the membranes should not be ruptured prematurely, especially in 
certain types of cases. Premature babies in the absence of the amniotic sac do not 
stand the ordeal of labor well. In breech presentations, the undue pressure from 
the fundus on the after-coming head apparently sometimes causes intracranial in- 
jury, and a premature rupture of the membranes in these cases predisposes to 
prolapse of the cord. If cesarean section is a probability, a premature rupture 
of membranes increases the danger of postoperative infection, so that this procedure 
should be reserved for patients who arc to be delivered by the vaginal route. An 
early rupture of the membranes, unless labor occurs within thirty-six to forty-eight 
hours, may enhance the danger of infection. 

It has been shown rather definitely, however, that premature ruptured membranes 
do not particularly endanger or complicate the case, if the baby is in a good position 
and is fully matured. Rupture of the membranes in the hands of the average man 
is difficult in the undilatcd cermx or where uterine contractions are not occurring. 
Rupture of the membranes is nevertheless one of the most successful methods of 
mechanical induction of labor. 

DR. ADAM P. LEIGHTON, Portland, Me. — Pituitary extract is a valuable 
product where indicated, but very dangerous in primiparas if used in the first stage 
of labor. I have had some experience with it and I believe that Dr. Mathieu's teach- 
ing is very dangerous if put into the hands of medical students or practitioners 
starting obstetrics. To use pituitary extract, routinely in repeated dosage, with 
rupture of the membranes, is distinctly poor obstetrics. Prolapsed cords, fetal 
deaths, and uterine rupture must be the answer, occasionally at least. 

When I desire to induce labor, the Krause method has always sufficed. It is 
safe. Introduction of a bougie or two or the use of a small rectal tube bent like 
a hairpin and pushed up between the uterine wall and the membrane.s, with tight 
packing of the cervix with gauze, gives me 100 per cent results. 

DR. WILLIAM A. COVENTRY, Duluth, Minn.— The essayist has spoken about 
the elimination of quinine. Otliers speak of cutting out castor oil, pituitrin and the 
barbiturates. The simple rupture of the membranes will give as good results as any 
other. 


DR. GEORGE M. SHIPTON, Pittsfield, Mass.— A ccording to Temesvary’s 
theory the thymus developing into maturity^ gives the endocrine condition which 
normally starts labor. He added thyanus extract to a small dose of pituitrin and 
produced a substance called thy’mophy'sin that he argued could be given safely'. This 
was severely criticized by the A. M. A., but results are what actually count. 

The point has been brought out that it might be convenient where patients come 
from a great di.stance to have labor by' appointment. I believe that such a condition 
holds in our community', particularly in winter when the roads are impassable. Vc 
have developed a technic which has been applied to a small series of 99 and is much 
like that brought out by the writer of this paper. It consists in giving the patient 
nembutal, getting her asleep, and then, after preparation, separating the membrane.s 
from the loAver uterine segment before rupturing. Immediately upon rupturing the 
membranes the patient is given 0.5 c.c. of thy-mophy'sin. Our routine practice is to 
keep the hand at the cervix until contractions have started. Y’ou cannot, of course, 
get successful labors if the cervix is not prepared. 

As to the length of labor with this procedure I am not prepared to make a 
definite statement, becau.se during the last two years we have been using paraldehy e 
analgesia. I believe it docs lengthen labor to a certain extent; but why sioii 
we worry about a twelve-hour labor that is very comfortable as opposed to a ten 
hour labor which might be very uncomfortable? 
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consideration. I have no doubt wliatever tliat Drs. IMatliieu, Watson, and Jackson, 
as well as Drs. Guttmaclier and Douglas and others who have written on the subject, 
can report excellent results. But does this mean that we are to forget all about the 
physiologic onset of labor and take this out of Nature's hands by substituting a 
procedure primarily for the convenience of the doctor and the patient? Are we to 
set aside all our teaching tq medical students about the desirability of pre- 
serving intact the bag of waters for the sake of the mother as well as the fetus? 
Apparently we are asked to forget this. It is true that the increasing incidence of 
hospital deliveries would make it desirable perhaps to have labor start on the calcu- 
lated date, and, perhaps, with the increased knowledge of the “safe period," we 
may gradually come to a point when we actually know the exact date of conception. 
However, notwithstanding all the propaganda in this direction, it is fair to admit 
that we cannot be sure of the exact date when pregnancy starts in the majority of 
cases. Nor do we know that 2S0 days expresses the full period of ripening. It is 
possible that some fetuses may be developed fullj^ in less than 280 days and that 
others may require more time. In view of these uncertainties, is it quite fair to lend 
support and authority to an idea that labor can be planned for a definite day? I 
admit the temptation is strong, particularly when patients come from outside of 
the city or live at some distance from a hospital, to have them go in at a given 
time for deliverj*, and women have been led to expect that labor will occur on a 
given date, when as a matter of fact there is not sufficient emdence on hand to 
support this. There would remain a considerable proportion of pregnant women in 
whom the exact completion of parturition would be uncertain. 

Personally, I do not believe that it makes very much difference whether a w’oman 
goes into labor a week before or a week after the calculated date, if the birth canal 
is physiologically prepared. I feel, however, that we must accept other criteria 
for calculating the end of pregnancy than the lapse of a prescribed number of days. 
The cervix offers perhaps the best guide, and Dr. Mathieu fails to state in his paper 
whether the condition of the cervix was taken into consideration in his induction 
procedure. 

Done under hospital auspices by experts, there is no question but what the 
method which Dr. Mathieu describes may be very effective. It may be for the 
best -interests of his patient or those of any other expert . obstetrician. But the 
fact cannot be set aside that the majority of confinements are attended by general 
practitioners, who fortunately still rely, and should continue to rely, on Nature’s 
own devices for terminating pregnancy by bringing on labor at the proper time. 
We are not as yet fully informed about the causes for the onset of labor. \^Tiether 
it is an .endocrine impulse or something else remains to be seen, but there must be 
some inherent motive in the pregnant woman or a combination of motives which 
brings about the onset of pain after the passages are prepared for the birth of 
the child. Are we going to substitute a therapeutic procedure for a physiologic 
process? I wonder whether the time is ripe for this. 

The literature of recent years, as Dr. Mathieu has pointed out, shows the records 
of an increasing number of observers w'ho have successfully terminated pregnancy 
by one means or another, either in the presence of definite indications or simply at 
the calculated term. This, however, as I have ventured to imply, is not the sole 
question. The question at issue still remains: have we the right to assume that 
Nature 's plans for terminating pregnancy should be set aside and our own me- 
chanical or other devices substituted? 

DE. WILLIAM T. McCONNELL, LouisviiiLE, Ky. — ^I n our clinic we reserve in- 
duction for some definite condition. We have found that quinine is not only in- 
effectual but the high incidence of allergy renders it a drug that should be used 
with caution. Castor oil, on the other hand, is a drug which shows practically no 
allergic symptoms. We have found that pituitary extract gives a much higher 
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We are now teacliing a great deal of prenatal care in obstetrics. But, are we 
sure that a great deal of prenatal care is not merely a matter of going through 
the motions? Insufficient attention is being paid to the estimation of the pelvic out- 
let, and too often a baby is allowed to develop to a point w'here it is too large to 
come through the outlet, or a breech presentation is allowed to continue to term 
or past term 'when induction ten or twelve days before term wmuld insure a much 
lower mortality for the baby. 

New procedures and improvements over old methods are slow to gain prestige 
in the medical field. And, in closing, may we remind you that in the early part of 
the nineteenth century, when supravaginal hysterectomy was first being advised, a 
certain group of sedate old London surgeons refused to consider tlie operation be- 
cause, as they said, when the uterus was amputated at the internal os, an opening 
would be left through which the wind might whistle. 


PLACENTAL VARIATION 

An Analytical Determination op Its Clinical Importance 

L. A. Calkins, M.D., Ph.D., Kansas City, Kan. 

(From the University of Kansas Medical School) 

W P. MANTON published a paper in 1907 on “The Relationship 
. of the Weight of the Placenta to the Weight of the Newborn 
Child. ’’ This was the first attempt in this country to study the 'sig- 
nificance of placental size. Previous to this, in England and on the 
Continent, contributions along the same line had been made by Busta- 
mente (1868), Kruger (1877), Mackness (1889), Blanche (1895), and 
Sfameni (1901). No conti’ibution of note followed Manton’s paper 
until that of LaVake (1924) which was a study of the relationship of 
surface area of the placenta t'o the birth weight of the child. Adair 
(and Thelander) in 1925 studied the relationship of placental weight, 
area, volume, thickness, and specific gravity, all in their relation to 
the weight of the baby. This was the first extensive piece of work on 
placental morphology and was closely followeddn 1926 by the elaboiate 
paper of Westermark, which was a study of the relationship between 
placental weight and fetal weight in 19,000 cases. This very large 
number of cases enabled Westermark to derive very' smooth curves of 
relationship, which curves he believed to be logarithmic in nature and 
he computed formulas in which the weight of boy' babies and the 
weight of girl babies was each represented as a function of the 
logarithm of the -weight of the placenta. A similar piece of work -i' as 
reported in 1930 by' Aberle and Morse, wherein a series of 4,000 cases 
was studied for the closeness of relationship between the weight of the 
placenta and the Aveight of the infant. They.^found a very high degree 
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DR. IRVnSTG W. POTTER, Buffalo, N.Y. — I have never induced labor and 
no man working with me has done so under my supervision. We believe in 
terminating pregnancy when it is necessar3-, but we believe in letting the first 
stage of labor alone. That is not the stage that does anj' harm or causes the patient 
any suffering. We do not use phenobarbital and never give pituitrin when the 
babj' is in the uterus. 

There is no condition in our experience that produces the shock that is produced 
by the interference with the first stage of labor. In our work of version and extrac- 
tion we have always advocated that the patient should go through the first stage 
of labor, that the lower uterine segment should be obliterated and the os easity 
dilated. 

I want to call jmur attention also to the ill effects of pituitrin used in cesarean 
section. YHien we used to put it into the bodj' of the uterus, the patient would 
leave the operating room in splendid condition, but in an hour or an hour and a 
half something would sometimes relax and she would have an uncontrollable hemor- 
rhage. We have now stopped the use of pituitrin in cesarean section and have no 
more secondary or postpartum hemorrhages. 

DR. F. S. KELLOGG, Boston, Mass. — The point of main interest to me is 
whether or not induction bj’ anj' of these methods works well in the primipara, par- 
ticular!}' in preeclampsia, where induction is so often necessary. I have tried to make 
a study of this phase of the subject and it is impossible from the literature. Most of 
the time induction works very well, but occasionally it fails, and we are forced 
to get out of a difficult situation by some not ideal means. I would urge in this con- 
nection that when authors report a series of cases of induction, they segi'egate the 
preeclampsia cases from the others, indicating parity and condition of cervix, and 
report them separately. 

DR. R. T. LiVVAKE, hliNNEAPOLis, Minn. — I wish a paper such as this could 
specifically state that its aim is to demonstrate the relative security a man may feel 
when he is called upon to use this method for a definite indication. In going through 
world literature and trying to find a reason why maternal mortality and morbidity are 
greater in this country than in many others, it has impressed me that the answer is 
that we hold a less pliilosophic view of obstetrics and interfere too frequently. I be- 
lieve we should interfere only upon pressing indications and never unless we would 
demand such interference in our own immediate family. 

In my part of the country many general practitioners read these papers and 
when they read a paper Iffie this they do not always realize that such success is 
largely dependent upon perfection of surroimdings and perfection of judgment and 
technic. If this is not emphasized, I am certain that many men will court disaster 
and increase their maternal mortality and morbidity. 

DR. MATHIEU (closing). — It has been the intention only to present results in 
750 cases of induced labor compared with 750 consecutive, noninduced cases. Due 
to the time allotted it was not possible even to mention the matter of indications. 
There is no thought whatever of regarding this procedure as routine and induction is 
done only when indicated. 

When Dr. Kosmak raises the question of wliether or not facts in this paper 
should be taught, we think he is leaning backward. Since there are no scruples 
concerning the teaching of cesarean section, vaginal hysterectomy and other major 
operations to medical students, there should be no scruples in teaching them the 
best and safest methods of induction of labor when indicated. 

The presentation of our results shows that this method of induction is infinitely 
better than the old-time bag or bougie method, in view of the fact that there was 
only one case of prolapsed cord in the entire series and no case of abruptio placentae. 
When induction is indicated, we think it should be done more or less in this manner. 
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A similar curve represeutiug the relationship between age and pla- 
cental area is shown in Fig. 2, and the coefficient of correlation here 
is +0.112 ±0.016. This coefficient is .suffieientlj'’ large to indicate that 
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Fisr. 1. — Weight of placenta plotted against age of mother. The apparent tendency 
for the placenta to increase in weight as the mother becomes older is not real. It is 
clue to the greater proportion of multiparas (upper broken curve) and lesser proportion 
of prlmiparas (lower broken curve). The separate curves of multiparas and pnmi- 
paras show no tendency to either rise or fall with increasing age of mother. 
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Fig 2. — / Area of placenta plotted against age of mother. Very apparent is the con 
elusion that age of patient has no effect on the area of the placenta. 

there is a definite correlation, niatliematically speaking, between pla- 
cental area and age of the motlier. It is, liowever, so small as to be 
of no clinical importance, and it is probably fair to assume, from , a 
practical point of view, that there is no definite correlation 
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of correlation as represented by a coefficient in excess of plus 0.5. The 
relationship for boy babies was slightly closer than that for girl babies 
but within the same numerical category. 

It would seem then that interest in placental size has very largely 
centered on the relationship between placental magnitude and the 
weight of the baby. Pastore within the last j^'ear casually remarked 
that “blood loss in relationship to the weight and mean diameter of 
the placenta showed no definite correlation.’^ Similar casual references 
may also be found in articles on related subjects but an ordinarily 
careful search of the literature fails to reveal any concerted effort to 
find possible causes of placental variation or other possible effects than 
that noted in the now well-established close relationship between pla- 
cental size and infant weight. 

This present study represents an analysis of some 2,000 consecutive 
deliveries with the intention of determining whether placental weight 
and placental area are correlated with any or all of : maternal age and 
parity, maternal height and weight, duration of pi-egnaney, fetal 
weight and height, and blood loss in the third stage of labor. Regres- 
sion line curves have been plotted to present a visual picture, and 
coefficients of correlation have been computed as a more exact repre- 
sentation, and, therefore, more conclusive estimate of any possible 
relationship. The placental weight was of the organ with membranes 
and cord attached, and the placental area was studied by multiplying 
the width of the placenta by its length, thus obtaining an area in 
square centimeters considerably larger (nearly one-third) than the 
actual area of the placenta. It has been mathematically demonstrated 
that the error inherent in determining “relative” areas of this type 
in a large series of cases is sufficiently uniform that the values, thus 
obtained, are quite as reliable as the “true” areas would be. 

AGE OP THE MOTHER 

The weight of the placenta as abscissa was jilotted against the age 
of the mother as ordinate and the solid line of Fig. 1 resulted. At first 
glance there seems to be a tendency for the weight of the placenta to 
increase as one passes from the younger to the older age groups. That 
this tendency is apparent rather than real is made obvious when one 
separates the patients into the primipara and multipara groups. Curves 
are plotted for each of these two groups, and there is no such tendency 
to “rise” in either of these latter two (broken line) curves. The 
coefficient for the primiparas was +0.058 ±0.'^^ and for the multiparas 
+0.092 +0.024. In neither instance is the coefficient definitely more 
than four times its probable error, and it is, therefore, not significant. 
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as to suggest the very definite possibility that the apparent large size 
of the placentas in third and four pregnancies in this series is a chance 
finding and not to be relied upon. 

HEIGHT OP THE MOTHER 

A study of Figs. 3 and 4 shows quite conclusively that there is no 
definite relationship between maternal height and placental size, as 



IN POUNDS 


Fig. 5 . — Weight of placenta plotted agai7isf weight of 7nothe7\ Clearly the heavier 
mothers have the slightly heavier placentas. 



there is in the curves no definite tendency for placental weight an 
area to increase as one passes from the shorter to the taller groups? 
and the coeflScients (for placental weight +0.09 +0.016,- and for pla- 
cental area +0.054 +0.016) are too small to be significant. 
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PARITY OP THE MOTHER 

A study of the effect of parity on placental weight and area resulted 
in very peculiar curves. The third and fourth pregnancies seemed to 
produce larger placentas than the earlier or later pregnancies. The 



Pig. 3 . — Weight of placenta plotted, against height of mother. This curve and 
the one in the following cliart indicate that height of motlier lias no appreciable 
effect on placental size. 
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Fig. i. — f Area of placenta plotted agaiitst height of mother. This curve and 
tlie one in the preceding chart indic.ate tha.t height of mother lias no appreciable 
effect on placental size. 


number of cases inspected (160 third pregnancies, 81 fourth preg- 
nancies) is too small to make this finding entireh’^ reliable and a larger 
series must be studied before a final conclusion can be drawn. The 
coefficient of correlation for ifiaeental area was +0.084 +0.016, so small 
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that there is some sort of definite relationship between maternal weigiit 
and placental size. Whether this is a relationship between basic (non- 
pregnant) weight or a relationship between weight increment during 
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pregnancy and placental size, we are not able to say, as our records 
did not allow a complete study of weight gain in pregnancy. 

DURATION OP PREGNANCY 

Here we find a veiw iiigh degree of correlation and a definite tend 
ency for the curves to rise as we pass from the pregnancies of sboiler 
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WEIGHT OP THE MOTHER 

Maternal weiglit taken just prior to delivery and studied in a similar 
manner (Figs. 5 and 6) showed a somewhat different result. There 



Fig. 7 . — Weight of placenta plotted against duration of pregnancy. This curve 
shows clearly that the size of the placenta increases as pregnancy advances: the 
increase closely paralleling the growth of the baby. 



Fig. 8. — / Area of placenta plotted against duration of pregnancy. This curve 
is closely comparable to that obtained v/hen- baby’s height or weight is plotted against 
its menstrual age; continuing giowth with negative acceleration. 


seems to be in the curves a definite tendency for the placental size to 
increase as one iiasses from the lighter to the heavier groups of pa- 
tients and the coefficient of correlation for placental weight was +0.260 
±0.016 ; that for placental area was +0.142 +0.017. This would indicate 
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HEIGHT OP THE BABY 

One miglit expect to find here a similar relationship to that previ- 
ously noted by several authors in connection with their study of infant 
weight, and such are the results obtained (Figs. 9 and 10). The 
smaller placentas are very definitely associated with the smaller babies 



Fig'. 13 . — Blood loss plotted against weight of placenta. The heavier placentas are 

associated •with greater blood loss. 
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dm’ation to those of longer duration (Figs. 7 and 8). These findings 
are exactly in accord with what we might expect, but inasmuch as 
there are manj^ statements in the literature to the effect that placental 
size is determined very earlj’-, these results are of definite interest. The 



Fig. 11 . — Weight of baby plotted against weight of placenta. The heavier placentas 
produce the heavier babie.s. The relationship is not exactly a direct proportion. 



Pig. 12 . — Weight of baby plotted against f area of placenta. Placental area verj' 
largely influences the weight of the babj". 

coefficients were : for iilacental weight +0.33 ±0.01, and for placental 
area +0.239 +0.016. This is a rather high degree of correlation, par- 
ticularly that between placental weight and duration of pregnancy 
(it is in the same numerical category as the relationship between height 
and weight of adult men). 
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Comparison of the data on placental weight Avith those on placental 
area ivould indicate that the latter is less important than the former, 
because the coefficients of correlation in eveiy instance (Avhere a defi- 
nite coefficient Avas present) Avere less than the coefficients for placental 
AA’’eight. It AYonld seem then that the determination of placental Aveight 
alone would be quite sufficient for clinical purposes and that the addi- 
tion of placental dimensions adds little, if anything, to the value of 
our clinical charts. 

CONCLUSION 

A study of some 2,000 conseeuth'e deliAmries for the significance of 
placental Aveight and (a function of the) placental area in their rela- 
tionship to maternal height, Aveight and age ; the duration of preg- 
nancy ; the parity ; fetal height and AA’-eight ; and blood loss in the third 
stage of labor indicates that there is no relationship between these 
measures of placental size and those of the other factors, except fetal 
height and Aveight and duration of pi*egnaney. Possible relationships 
between placental size and blood loss in the third stage of labor, and 
betAveen placental size and maternal Aveight are so small as to not 
possess any considei*able clinical significance. 
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ABSTRACT OF DISCUSSION 

DR. BENJAMIN H. CARROLL, Toledo, Ohio.— Dr. Calkins has carefully 
studied 2,000 cases and lias charted a placental relationship to the baby and to 
the mother. Practically all investigators agree as to this relationship and, con- 
sidering tlieir common origin, tiiis relationship ivould be naturally expected. 

Hereditary characteristics and environment play <an important role in the 
development of the baby, and I see no reason why they should not affect the 
physical characteristics of the placenta as well. It would be interesting to knon 
some of the pliysical characteristics of the father in this group and also of those 
mothers where the blood chemistry was not normal or where there was some 
endocrine disturbance. 

DR. LAAVRENCE M. RANDxVLL, Rociie.stei:, Minn.— Dr. Calkins has men- 
tioned the gain in weight of the mother during pregnancy. We are now making 
an attempt to correlate the mother’s and the baby’s weights, comparing the mother r, 
gain with the area of the placenta. We did not weigh the placentas and our data 
are still too incomplete to give final conclusion.s. 

DR. JAJiIES K. QUIGLEY, Rociie.stek, N. Y.— Does this series of cases take 
note at all of postmaturity? In 2 cases of unexplained stillbirths of large babies, 
postmature, the rather ingenious theory' w.as propounded that the placenta was 
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WEIGHT OP THE BABY 

Our results in the study of infant weight correspond very closely 
to those of Adair, Westermark, and Aherle and Morse. The curves 
(Figs. 11 and 12) “seem^’ to he logarithmic in type, and the coefficients 
are +0.56 +0.01, and +0.422 +0.013. Our results are, therefore, in close 
agreement with previous investigators. 

BLOOD LOSS IN THE THIRD STAGE 

The blood loss associated with the third stage of labor was measured 
after the technic described in fjrevious publications and the study of 
the relationship of this blood loss to placental size is shown in Figs. 
13 and 14. The coefficients were found to he +0.15 +0.015, and +0.145 
+0.016. This would nidicate that there is a definite, though small, rela- 
tionship between the size of the placenta and blood loss during the 
third stage of labor. This finding is in quite close agreement with the 
relationship previously noted in another publication between the size 
of the hahy and the blood loss in the third stage of labor. The rela- 
tionship is probably so small as not to he of particular value in the 
care of the individual patient and remains, therefore, largely a point 
of academic interest. 

SUMMARY 

There is apparently a very close relationship between both height 
and weight of the baby and placental size. The next closest relation- 
ship exists between duration of pregnancy and placental size. This 
relationship, however, is less than that between the size of the baby 
and the size of the placenta, and in this same series of cases there is 
a much closer relationship between duration of pregnancy and size of 
the baby (+0.430 +0.021) than there is between duration of pregnancy 
and size of the placenta. The evident conclusion is that whereas the 
placenta continues to grow in the latter part of px’egnancjq it does so 
at a relatively much less rapid rate than the baby. 

The apparent (low degree of) correlation between blood loss in the 
third stage of labor and placental size is again perhaps more apparent 
than real, as the correlation between blood loss and infant size in this 
series shows a coefficient (+0.216 ±0.016) somewhat larger than that 
between size of placenta and blood loss. It would seem then that the 
larger placentas are associated with gi'eater blood loss only because 
they are also associated Avith lai’ger babies. Perhaps the greater dis- 
tention of the uterus associated Avith the larger babies is a more im- 
portant factor in the production of blood loss than the larger placental 
area of attachment. Indeed, one might doubt Avhether a large pla- 
cental site produces any greater blood loss than a small placental site. 
Physiologically there should be no difference. 
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with the stem pessary over a long period have been very satisfactory, 
and it has seemed to me worth while to discuss this subject, which may 
seem to many of you more suitable on a program of the early nineties 
than of today. 

Modern authorities express varying opinions about them, as a rule 
favorable, provided they be used with discretion. 

Child, in a contribution on sterility and conception (Gynecological and Obstetrical 
Monograplis), condemns them in no uncertain terms and quotes Emmet of an earlier 
era to the same effect. 

Novak, writing on menstruation and its disorders in the same Monographs, is 
rather guarded in recommending them to relieve dysmenorrhea and says the principal 
objection urged against them is that they may cause a troublesome endocervicitis. 
He quotes Carstens and Bejma as advocating them. 

Graves, in his textbook, says, ‘'The use of intrauterine pessaries is unsurgical in 
principle and may be followed by inflammatory processes in the tubes, of which we 
have observed two instances. Nevertheless, even wuth this risk, the procedure is 
considered justifiable and is ^-eiy widely employed. It should be left in from six 
weeks to two or three months.” 

Crossen advises the use of a stem in suitable cases. “After dilating and curet- 
ting, it is well to introduce a stem to maintain the opening over a period of one 
to several weeks.” 

Bland, in his textbook, describes their use but warns that they cannot be em- 
ployed •with impunity or carelessness and that they are not without danger. They 
are allowed to remain in for three or four months. 

Curtis says that for dysmenorrhea a most satisfactory procedure is thorough 
dilatation with insertion of a metal stem to be left in for six weeks. Complete 
cure results in more than 50 per cent of the cases and the majority experience 
considerable relief. 

C. Jeff Miller, in Curtis’ Ohstetrics and Gynecology, says, “If a stem of the 
Baldwin type is used in connection with the operation of dilating and curetting, 
the percentage of good results is considerably improved. I have had personally 
from 50 to 60 per cent of permanent cures by this method, 40 per cent by plain 
curetting, and I have never seen infection follow its use in the properly selected 
cases. 

The purpose of the stem is to overcome a possible obstruction, first, 
b.v mechanically straightening out any flexion, and second, by maintain- 
ing the internal os and cervical canal somewhat dilated and patulous 
so long as the stem is worn, and to some extent this wiU usually be 
permanent. 

Its most important function is to stimulate the normal slow rlijAlimic 
contractions of the uterus, which induces a much better blood supply, 
the most rational treatment possible for a small poorly developed mus- 
cular organ. That the uterus is constantly working to expel the stem 
is shown by the way a suture, used to hold certain varieties of pessaries 
in place, wiU gradually cut through a wide area of dense cervical tis.suc. 
The improved blood supply is evident from tlie increased menses wfincli, 
in a few cases, may become too excessive. 
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insufficient for the size of the baby. I believe Dr. Calkins did call attention to the 
fact that the size of tlie placenta is not in proportion to the increase in the 
weight of the baby. 

DE. E. T. LA MAKE, Minneapolis, Minn. — IMy own work in this field has 
aimed merely to find out whether the weight of the child was mflluenced by the 
size of the placenta or by the diet of the mother. I found that there was no 
correlation between the diet of the mother and the size of the child. Apparently 
the size of the child was correlated with the area of the placenta, but you could 
feed the mother almost on lettuce alone, and her baby and the placenta would be 
large or small, depending probably upon hereditaiy influences. In cases where 
much placental infarction was present, the babies were relatively smaller "than in 
cases with equal-sized uninfarcted placentas. 

DR. CALKHSTS (Closing). — I am not prepared to discuss placental insuificiency 
either on the basis of size or of destroyed placental tissue by the formation of 
infarcts. We did have in this series one patient who went someivhat overtime ac- 
cording to her history, whose placenta was very small and whose baby was also 
very small. We felt that this perhaps was a case of placental insufficiency, but 
so far as I am able to find in the literature there is no authentic entity of placental 
insufficiency on the basis of size. Adaii', in his paper, noted that of a large number 
of stillbirths — small babies at or near maturity' — the majority' had placentas con- 
considerably under the average size. 


RESULTS WITH THE INTRAUTERINE STEM PESSARY 

William H. Weir, M.D., C.M., P.A.C.S., Cle\t2land, Ohio 
(From the Department of Ohstetrics and Gynecology of the Western Beserve 
University School of Medicine and the University Hospitals) 

T he presentation of this paper has been prompted by an apparently 
widespread opinion that a stem pessary is a very dangerous con- 
trivance and exceedingly likely to produce pelvic infection. 

On one occasion a patient, on whom I had used a stem with only 
good results, was informed by another physician, that I sliould not have 
used such a dangerous device and that my treatment approached mal- 
practice. It usually’- develops that such critics have had no personal 
experience with these pessaries, but are simply echoing a tradition 
handed down from a time when their limitations were not clearly de- 
fined and when bad results occui’red from their injudicious use. 

In examining candidates for the National Board of Medical Registra- 
tion on the subject of gyuiecology’-, I have had the curiosity^ to ask many 
of them what they knew about stem pessaries. Tlie majority^ Imew’ 
nothing at all. The others said either that the.v were a quack contra- 
ceptive device, or that they^ were used for dysmenorrhea but were very 
dangerous. The replies of these graduates of a number of medical col- 
leges may’’ give some indication of the views of their different instructors. 

In our eagerness to tiy new methods we are prone to forget older 
well-tried ones that are still too valuable to be discarded. J\ly results 
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some cases a cervicitis may be the cause, and it is surprising how often 
a marked cervical erosion Avill be found in anteflexions in virgins in 
their teens. Tlie question tlien arises, may this lie due to faulty drain- 
age due to the anteflexion. I think it may be at times and do not there- 
fore consider an erosion of the cervix as a contraindication to the use 
of a stem. Many times I have seen it clear up with the stem in siUi. If 
it persists it may be treated on the sulisequent office visits with silver 
nitrate or light cauterization without disturbing the stem. 

The rigidity in many eases, even in j^oung individuals, is midoubt- 
edly due to endometriosis. It may be impossible to prove this without 
an abdominal operation but I am convinced the condition is far more 
common than is generally suspected or than the pathologic reports on 
tissues removed at operation would indicate. 

This discussion of pelvic rigidity and endometriosis leads up to the 
question whether a stem should ever be used when there is evidence of 
any pelvic inflammatory process. The presence of such a condition or 
even the historj^ of a previous attack of inflammation is always given as 
a positive contraindication for the use of a stem. Endometriosis may 
produce an inflammatory reaction noth thickening and adhesions, hut, 
this need not be an infective process but more a chemical irritation from 
repeated small areas of hemorrhage. True, a bacterial infection may be 
superimposed, as is sometimes found in infected ciioeolate cysts, but 
this is exceptional. A suspected endometriosis, even with • apparent ad- 
hesions of the lateral structures, has therefore not prevented my using 
a stem in many such cases, provided I felt reasonably certain the in- 
flammatory process was neither puei'peral nor gonorrheal in origin. 

The stem pessaiy is a valuable aid in another class of eases in which 
there may or may not lie dysmenorrliea or irregular periods, viz., retro- 
displacements that one attempts to cure by the use of a retroversion 
pessary. A flabby atonic uterus may doulfle back upon itself even if 
the cervix be held well back in tlie posterior fornix with a Smith pes- 
saiy. A stem within the uterus will generally prevent tliis and improve 
the tone of the muscle. In nervous or veiy fat patients the replacement 
originally may prove very difficult, and on later examinations it may 
be hard to determine whether the uterus is still in good position. With 
a stem in the uterus the location of the fundus may be easily determined 
merely by palpating with one finger the vaginal end of the stem. If the 
uterus is not in normal position, the stem vail prove a great aid in its 
replacement. 

The stem is of decided value in sterility, especially when this seems 
due to an aplastic uterus. So many factors enter into the question of 
sterility that it is impossible to determine how much credit should be 
given the stem Avhen pregnancy follows its use. 

A stem pessary may be used as a contraceptive device, but there are 
other satisfactory and less risly methods available. However, in four 
patients, for varying periods of time, I have used one for this purpose. 
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Menstruation is generally regarded as a response by the uterus to the 
stimulation of certain pituitarj’' and ovarian hormones, and very little 
is said of any possible reciprocal action upon these glands by the non- 
pregnant uterus. In abnormal menstruation, good results often follow 
the administration of these hormones. When a patient with delajmd 
or absent periods becomes regular simply by wearing a stem, the ques- 
tion arises whether tliis is due to increased production of such hormones 
from some stimulus arising in the uterus, or does the hormone supply 
remain unaltered and the uterus, by virtue perhaps of its improved 
nutrition, now respond to what was formerly an inadequate stimulus? 

In considering the use of a stem in a given case, it is of course as- 
sumed that any other existing disabilities such as anemia, constipation, 
obesity, etc., are receiving proper attention, since they are often factors 
in causing dysmenorrhea. In this connection, endocrines may be indi- 
cated even if a stem be used as well. 

The ideal case for the use of a stem would be a young nulliparous 
woman with severe dysmenorrhea, or with scanty, delayed periods or 
even amenorrhea. Sterility in the married is also an indication. On 
examination she would show an undersized, movable, sharply anteflexed 
uterus with no suggestion of cemdeal or adnexal mflammation, and no 
history of previous pelvic inflammation. The age is important, for the 
younger the patient, the more likely is the uterus to resume its inter- 
rupted development. A rather similar anatomic condition may be found 
in hyperinvolution after delivery. 

The ideal case, however, is the exception. More often is found, in ad- 
dition to the anteflexion, an abnormal rigidity of the uterus so that 
attempts to move it in any direction cause pain. The uterosacral liga- 
ments are specially likely to be involved, particularly when an ante- 
flexion is combined with a retrodisplacement, the condition which Graves 
calls a retrocession. Without an anesthetic it may be impossible to dis- 
tinguish this from a retroversion, for the uterus may be so rigid that it 
cannot be brought up sufficiently far to be palpated properly, and unless 
the abdominal wall be thin or the patient quite relaxed, the abdominal 
hand may be unable to feel deeply enough to discover that, although 
the uterus is far back in the pelvis, the fundus is actually sharply 
anteflexed. 

This rigidity is of the greatest importance, not only in these cases but 
in almost all pelvic conditions, and yet the textbooks are strangely 
silent about it and little advice is offered as to how it may be corrected. 
In fact the rigidity may be a more important factor in causing the dis- 
ability than the aplasia and anteflexion. Certainly I have effected a 
cure, or marked improvement, of menstrual pain in some eases by sim- 
ply mobilizing a rigid uterus. The cause of this rigidity is often ob- 
scure. There may be nothing found to suggest an infective origin. In 
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second, fourth, and sixth month and at this last visit the stem and Smith 
pessaries are both removed. If there were a retroposition originally, the 
Smith pessary is left in six months longer, or even indefinitely if the 
retrodisplacement tends to recur. 

As a rule the patient is comfortable within twenty-four hours or less, 
and in a day or so may carry on her usual activities. Many of the hos- 
pital nurses upon whom this procedure was carried out were hack on 
duty three days later. Occasionally, she will have intermittent attacks 
of cramps which, in most cases, can be controlled by a sedative. They 
tend to become less frequent and milder until they cease entirely. Very 
rarely, however, the pain may be so persistent that the stem must be 
removed. 

The amount or duration of the period is usually increased, sometimes 
so that some styptic, as hydrastis, may be required and rarely the flow 
may be so profuse that the stem must be removed. 

In removing the Smith pessary at each visit tlie stem may be pulled 
out -with it. This happens very rarely but if so the stem is sterilized 
and immediately replaced with no difficulty. It may even be possible, 
in the office, without any anesthetic or dilatation, to replace a stem that 
had been removed weeks or even months previously. 

The fuU benefit of the stem may not be realized until after its removal, 
for its presence incites contractions and these may stiU cause some pain 
at the period, but rarely as severe as originally. 

A permanent anatomic correction of the anteflexion cannot be ex- 
pected, even if the stem be worn for six months. So long as it is in posi- 
tion, the uterus may be perfectly straight ; when it is removed the flexion 
recurs to a certain degree, even if the symptoms have been completely 
relieved. Apparently notliing but going through a pregnancy and de- 
livery, or having a plastic operation, wiU permanently correct the flex- 
ion anatomically. Probably only occasionally is the dysmenorrhea due 
to an actual obstruction by the flexion preventing the escape of the 
menses, for the internal os may be quite patulous and the cramps may 
be severe for hours or even days before there is any trace of bleeding. 

The foUowdng results were obtained by the use of a stem pessary, fol- 
lowing a dilatation and curetting, in 318 consecutive eases during the 
fifteen years from 1920 to 1935 inclusive. All were private patients, 
their histories were taken by me, and they were under my personal care 
afterward ; progress notes were recorded on tlieir histox’ies at every visit. 

During- this fifteen years, I used a stem in 210 additional cases which are not 
included in this summarj". They represent stalT cases in tlie hospital, a considerable 
number of nurses in the training school, and a few private patients who married 
subsequent to the operation and whose histories are filed under their new namc.« 
and could not be located. The follow-up in most of these additional cases was done 
by others and the records are not as complete as in the series I report. ^ 

In. 234 patients, the chief complaint was dysmenorrhea. Of these, 153 or Ca 
per cent, obtained practically complete relief; 40, or 19 per cent, were partially re- 
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Three of these, prior to marriage, had already Avorn a stem to cure dys- 
menorrhea, with good results. In each ease I employed it as a contra- 
ceptive under protest and insisted that the patient assume all responsi- 
bility for any untoward result. Fortunately none occurred. In this 
connection, it is of interest that one of my patients, not in tliis series, 
became pregnant Avhile Avearing a stem to cure dysmenorrhea. The 
stem Avas at once removed and the pregnancA’- proceeded normally for 
tAvo months longer AAdien she miscarried, apparently due to a bad fall. 

A general anesthetic is advisable for tlie curetting and insertion of 
the stem. Lately, I have been using evipal intravenously. It operates 
A’^ery rapidly, inducing a deep anesthesia of brief duration, though long 
enough to carry out the Avhole procedure. A careful bimanual examina- 
tion is first made. The pelvic organs should then be thoroughly mobi- 
lized by massage and stretching of all the ligaments so that the uterus 
can be moved freely in CA^ery direction and can be brought into per- 
fectly normal position under no tension. In very rigid eases, a large 
size Hegar dilator Avithin the uterus Avill aid gi’eatly ; with it the uterus 
may be moved safely and forcibly in any direction at right angles to the 
long axis of the dilator. Tlie cervix should be very thoroughly dilated. 
If the internal os be very rigid and narroAv, a fcAv shalloAv radiating 
incisions in it are helpful. A curetting should be done, for tlie endo- 
metrium may be abnormal and at least it can do no harm. A stem pes- 
sary about one-half inch shorter than the total length of the uterus, is 
then introduced. Many different types have been devised from a simple 
short piece of glass rod to more complicated forms. ]\Iy oaaui jirefer- 
ence is for a metal stem of the Carstens type, resembling the Chamlier- 
lin stem. Both have divergent arms that spring apart AAathin the corpus 
after introduction to prcA^ent their falling out. HoAvever, I ahvays bend 
these arms close together to facilitate the removal of the stem. With an 
antefiexion, the cervix is practically alAimys in the axis of the vagina 
instead of pointing backAvard as it should. When tlie fiexion is straight- 
ened out by the stem, the cervix, being the more fixed part of the organ, 
nearly ahvays remains in its faulty position AAdiile the more movable 
fundus Avill be carried baclrward. The long axis of the stem Avill then 
lie in the axis of the A^agina, and most types of pessaries are likely to be 
forced out of the uterus by its contractions. By placing a Smith retro- 
A’^ersion pessary in the A’^agina, the uterus is lield in normal position and 
.the vaginal end of the stem lies at right angles to the posterior vaginal 
AA^aU, which Avill prevent the expulsion of the stem. 

After-Care: The patient usually leaA'^es the hospital the day folloAV- 
ing the operation. If there is much soreness folloAving the mobilization 
of a rigid uterus, she may remain a second day and very rarelj' a third. 

She is told to report any unusual pain or bleeding, otlieiUAnse to come 
to my office in tA\^o weeks. The Smith pessary is remoA*ed at each office 
visit for an inspection of the posterior foimix for possible irritation. 
The stem is not disturbed. She is seen again usually at tlie end of the 
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for a few very delicate adhesions on the left side, the tube appearing normal. 
Convalescence was uneventful. The following period was rather prolonged hut 
with only slight cramps. Three months after operation, definite pelvic infection 
developed and the stem was removed. The inflammation soon subsided under 
iralliative treatment. She was last seen nine months after the operation free of 
pain but with a slightly cystic and tender left ovary. Later attempts to reach 
her with letters have failed. 

A stem pessary has been used by me in a total of S82 cases, 318 of which are 
here reported. No examination of the records of tlie others has been made but 
I can recall but one serious complication, the development of pyosalpinx two months 
after tlie removal of tlie stem. Probably tlie stem was not responsible in this case. 

The clinical results obtained in this series are comparable with tliose reported 
by others. The main purpose of this communication is to emphasize the relative 
freedom from serious complications in spite of tlie fact that the stem was used 
occasionally in connection with an abdominal operation and in many eases that 
showed definite pelvic inflammation, endometriosis, erosion of the cervix and fibre- 
myomas all of which are generally considered contraindications for its use. 

10515 Carnegie Avtenue 


ABSTRACT OF DISCUSSION 


DR. R. T. LAVAKE, Minneapolis, Minn. — The value of the stem pessary is 
so great that we should not allow it to go from the knowledge of our younger 
men because of any exaggerated fear of its dangers. The results of its use, after 
every other treatment has failed, arc sometimes well-nigh miraculou.«. Jlost 
opinions adver.se to the pessary are founded on lack of e.xperience. Many of our 
outstanding men in evaluating untoward cases that have come to their attention 
do not seem to have sufficiently considered the improper conditions attending its 
use in point of pathology and asepsis. 

I am quite surprised nevertheless at the frequency with wdiich Dr. Weir, with 
all his care and conservatism, has felt called upon to use the intrauterine stem 
pessary. The stem pessary has been the most infrequent type of therapy that I 
have been called upon to adopt for dysmenorrhea. When I am called upon to use 
a stem pessaiy, I always wonder in fact if I have omitted some other form of 
treatment of less potential danger. 

What are the conditions that we should demand before making use of the 
stem pessary? In addition to eliminating concealed pelvic infection, we should 
demand a normal cer\acal and vaginal smear. One condition that I insist upon 
before using a stem pessary is that there must exist a thorough understanding 
with the patient that there shall be no intercourse during the wearing of the 
pessary and no nonaseptic vaginal entrance of any kind. I believe this to be 
of great importance because, on analysis, in all the untoward results obtaining 
in the experience of my colleagues and in my observation, this interdiction had 
not been made or followed. 

Dr. Weir’s warning in regard to the inefficiency and danger of using the stem 
pessary as a contraceptive is very timely. It is amazing what intrauterine con- 
traptions arc being adverti.sed and not infrequenth' used for contraceptive piirpo-se.-:. 


DR. J. W. KENNEDY, Philadelpota, Pa. — ^I’or a number of years I had been 
using the indwelling stem pessary for dysmenorrhea in the undersized hypo^ 
plastic uterus with excellent results, but discontinued its use on account of having 
operated upon two patients for tubal infection who had previously f 

for dysmenorrhea by the insertion of the stem pessary. I now feel 
tubal infection had probably existed before the patient had the stem pcs 7 

inserted. 
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lieved. In 19, or 8 per cent, the relief was not realized fully till after the removal 
of the stem. ISTo relief was obtained in 16, or 6.8 per cent. A number of this last 
group had unusual complications such as uterine fibroids, cystic ovaries, etc. 

Sterility was complained of in 150 cases, usually with dysmenorrhea as well. 
Without a complete follow-up, 48, or 32 per cent, are known to have become pregnant. 
It is impossible to say how much credit is due the stem in these cases, but I think it 
certainly helped. 

Marked irregularity of the periods, from every two weeks to every three months 
occurred in 19 cases. Of this number, 11 had regular periods for as long as two 
years after operation. 

Seven patients had amenorrhea. One, aged twenty-two had never menstruated 
but became perfectly regular after the use of a stem. Five had periods of amenor- 
rhea of three to six months and three of these became regular. 

The stem was left in the uterus for at least six months in 289, or 91 per cent. 
In two, the uterus expelled it and it lay free in the vagina. It had to be removed, 
rarely earlier than one month after operation, in 28 cases, for the following reasons; 
In 25 on account of excessive bleeding or intermittent cramps, or a combination of 
both. In one case mth local vaginal irritation. In one case it was at once re- 
moved when the microscopic examination of the curettings showed some suspicion 
of early carcinoma, but two years later she was perfectly well and her periods were 
normal. In two, it was removed for apparent pelvic infection, the only ones show- 
ing a major complication in this series of 318 cases. 

Case 1. — J. B., aged thirty-six years, married nullipara, seen first in January, 
1920, complained of severe dysmenorrhea and slightly irregular periods. She again 
consulted me for the same s}Tn]jtoms four and one-half years later. In the interval 
she had had a curetting by another doctor and this gave her relief for one and 
one-half years. No history of any pre^dous inflammatory attack was elicited 
and the pelvis showed merely a small anteflexed uterus. As the first curetting 
had given such good results, she was advised to have this repeated with the use 
of the stem as well. This was done one week later, Sept. 29, 1924, at which 
time a small supposedly follicle cyst was made out in the left ovary. Following 
the operation, she had a slight rise of temperature but no pain or tenderness 
until nine days later when she had quite severe pain in the left side. She, her- 
self, pulled out the Smith pessary to get relief and the stem came out with it. 
Further questioning now revealed a history of an attack of “inflammation” 
seventeen years previously wliich subsided under local treatment. A tender mass 
was now found in the left pelvis, apparently inflammatory but without fever. 
This rapidly increased in size to the level of the navel and exactly three months 
after the curetting an abdominal operation was performed, revealing not an in- 
flammatory mass but a papillary cystocarcinoma of the left ovary, the right ovary 
being normal. Both ovaries were removed. In spite of radium and x-ray treat- 
ment, she died more than three years later from metastatic carcinoma of the 
bladder. The curetting and use of the stem may have stimulated the activity 
of this cancer but could hardly have caused it. 

Case 2. — M., aged twenty-four years, married six months but not yet pregnant, 
had always had severe dysmenorrhea and scanty periods. In the previous five 
months she had had two attacks of probable appendicitis with lower abdominal 
pain, especially on the right, with fever and vomiting. She was distinctly tender 
over the appendix and the pelvis seemed normal. No infection was found in the 
urethra, Skene’s or Bartholin’s glands. Operation July 27, 1921, dilatation and 
curettage, stem and Smith pessaries, appendiceetomy. There were many old and 
also some recent adhesions between the appendix and cecum and binding the 
latter firmly to the lateral abdominal wall. The pelvic organs were normal except 
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S IX years have elapsed since one of us (P. S. K.) presented to this 
society a resume of the 1,100 patients who had passed through the 
toxemic clinic of the Boston Lying-In Hospital up to 1930, and at- 
tempted to correlate our classification of these cases with the Williams- 
Stander classification. 

Criticism by Dr. James A. Davis was impressive^ He said both 
classifications failed to give proper consideration to the medical and 
jiathologie knowledge of the vascular system, including the kidney. 
Work of others, before and since this time, served to confirm the cor- 
rectness of this view. Corwin and Herrick and Tillman were in par- 
ticular convincing.^' ^ 

In January, 1935, it became possible to reoi’ganize our clinic on a 
full-time basis, with follow-up facilities. We report the results of 
observation of patients for eighteen months from that date under a 
newly arranged diagnostic index which we herewith present. 

COMMENT ON CLASSIFICATION 

The study of hypertension and albuminuria and their association with 
cardiovascular and renal disease has revealed certain specific etiologic 
agents, but many of the causative factors are still unknown. This would 
appear particularly true as regards those processes which produce per- 
manent vascular damage. It is a natural supposition that pregnancy 
may play such a role. One may say this for two reasons : First, hyper- 
tension with or without albuminuria is more common in the female than 
in the male ; the ratio has been reported as high as 3 :1. Second, hyper- 
tension and/or albuminuria are complications encountered in 5 to 10 
per cent of all pregnancies. In an effort to determine the effect of hy- 
pertension and albuminuria of pregnancy upon preexisting vascular or 
renal disease, or the ability of the former to initiate such processes in 
a hitherto normal individual, one must divide “toxemic” patients into 

two main groups. 
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The patient does not experience the painful menstrual period on account of the 
supposed stenosis of the. cervix, hut the dysmenorrhea is due to the hypoplastic 
undersized anemic organ. I have previously called attention to the fact that the 
cervix of the hj^oplastic uterus is never stenosed but, indeed, is more patulous 
than the normal organ and for this reason dilatation does not often relieve the 
symptoms. Dilatation of the cervix for relief of the dysmenorrhea has in fact 
a very narrow field of usefulness and maj' be advised only in those conditions 
where we are dealing with spasmodic contraction of the cervix. That the uterus 
docs increase in size after the insertion of tlie stem pessary lias been my experi- 
ence, and is due to the constant effort of the uterus to expel tlie foreign body 
resulting in the increase in size and circulation of the uterus and thus a relief 
to the anemic dysfunction of tlie uterus. 

DB. GEORGE F. PENDLETON, Kansas City, Mo. — T he obstetrician is accus- 
tomed to go to great extremes in the protection of a patient. I am often 
momentarily discouraged when the Wassermann test has to be done upon a 
hundred patients before a positive reaction shows up in one. You will probably 
say, and I agree with you, that it is worth while to catch the one case in a 
thousand to safeguard life and health even though we saddle a useless $5.00 
charge on the 999 well patients as we must do in Kansas City. 

Now here are some 300 cases with very few known infections, but we cannot 
rule out the possibilities of liidden or latent tubal or uterine infection. If my 
logic applies to protection of a patient to the thousandth degree with the Wasser- 
mann reaction, wdiy does it not apply in the same degree to the stem pessary, 
with its possibility of reducing the patient to a state of chronic invalidism more 
frequently than the hundredtli degree? Why protect a woman to an extreme 
degree in one way if you do not expect to carry the same degree of care in all 
other ways. 

DR. WEIR, (Closing). — As was pointed out, an actual obstruction to the 
menstrual flow in these anteflexions of the uterus is seldom a factor in causing 
the pain, since the cramps may begin hours before there is any suggestion of 
bleeding, and even when the anteflexion is extreme, the internal os may be per- 
fectly patulous. The pui^pose of the stem is not so much to overcome any 
obstruction as to induce a better blood supply to a poorly developed uterus. 

Forbidding intercourse to patients wearing stem pessaries has never seemed 
necessary to me, and it rvould be verj'" difficult to enforce such a rule. 

Whether a given surgical procedure should be abandoned because a bad result 
may occur occasionally, depends upon one’s personal viewpoint. Take for instance 
a patient having considerable pain from a chronic salpingitis, a condition that 
will not prove fatal. Shall we allow her to continue suffering and advise against 
an operation because in a series of such patients operated upon, an occasional 
patient may die as a result of some complication beyond our control, such as 
pulmonary embolus? Personally I believe the patient should be advised to assume 
some risk for the prospect of being cured. The only patient in this series who 
had a bad result that might be charged to the stem, was the one operated upon 
for a recent appendicitis. In this instance, it seemed to me that, without risk, the 
severe dysmenorrhea might be cured by inserting a stem at the same time the 
quiescent appendix was removed. Tlie complication that resulted was unfortunate 
but not very serious and to offset this bad result are the large number in 
whom no complication resulted and the outcome was most successful. 
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A. Chenncal poisoning Special types 

B. Bacterial toxins 

A. Amyloid 

B. TApoid 
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Group A: Those patients 'with e'v'idence of cardiovascular or renal disease prior 
to the onset of pregnancy. Such evidence is conclusive if established before the onset 
of pregnancy. It is presumptive if hypertension and/or albuminuria are present 
before the twentieth week of pregnancy. 

Group B: Those patients who present no emdence conclusive or presumptive, 
of cardiovascular or of renal damage prior to the onset of and through the twentieth 
week of pregnancy. By this definition, it is seen that we regard albuminuria or hyper- 
tension appearing for the first time in a patient after the twentieth week of her 
pregnancy as resulting only from her pregnant state. Exceptions to this arbitrary 
dmsion occasionally occur. 

We have elected to index eases in which there is conclusive or pre- 
sumptive evidence of a disease independent of pregnancy (Group A) 
under the classification as proposed hy Fishbei’g.” Modifications are 
necessary to make it suitable to the pregnant state. The following 
groups, in order of frequencj’’, are to be considered (Table I). 

Group A: I. Nephropathies Associated With Arterial Vascular Dis- 
ease. — ^hlany of the eases of hyperpiesis seen in pregnancy are nothing 
more or less than essential hypertension. The latter occurs in the benign 
and malignant forms. The former is characterized by the presence of sys- 
tolic and diastolic blood pressures above normal in the absence of posi- 
tive urine findings or renal impairment. It occurs more often in pa- 
tients with positive family histories of hypertension, and also with 
increasing frequency after the third decade of life. The heart may 
or may not be enlarged. Arterial pathology can best be demonstrated 
in the retina as shown by slight caliber changes to definite retinal 
vessel sclerosis. Such patients carry their hypertension over a period 
of years and may succumb to cerebral hemorrhage, cardiac failure, or 
rarely renal insufficiency. The malignant form occurs infrequently. 
Those patients reveal many of the above findings, and in addition, show 
rapidly progressive hypertension associated with necrotizing arterio- 
litis which is clinically manifested by typical changes in the ocular 
fundi and rapidly progi’essive renal decompensation. This form tends 
to occur in younger individuals than the benign type. Since this is so, 
and because of its prognostic significance, further experience may dem- 
onstrate this to be an extremely important group for study. 

In the hypertensive group of patients who are allowed to continue 
with pregnancy, certain indmduals will show increasing hypertension 
and albuminuria with or without symptoms. Whether this is super- 
imposed preeelampsia is difficult to say. Also, there is the occasional 
patient in this gi’oup who may present other features associated with 
hypertension, i.e., hj’pertensive encephalopathy or even uremia with 
associated convulsions or coma. Such patients are on occasion mis- 
takenly diagnosed as eclamptics. Cardiac failure is encountered, but 
is rare. 
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to the appearance of the “pyelitis” an infection of the true kidney parenchyma, 
which results in permanent renal damage. In the acute stage of pyelonephritis, the 
clinical course may simulate severe pyelitis with dr without renal failure which is 
usually transient. Tlie amount of permanent kidney damage is quite variahie as the 
disease enters the chronic stage. Here the differential diagnosis from chronic 
glomerulonephritis is difficult. The presence of infectious elements in the urinary 
sediment in chronic pyelonephritis in contrast to the meager or absent hematuria is 
most important. Pyelography may be of some assistance. The routine kidney 
function tests and blood chemistry are of value to determine the amount of kidney 
impairment. 

III. Degenerative Nephropathies, i.e., nephroses, are characterized by 
marked edema and albuminuria with absence of hypertension and hema- 
turia. Certain definite causes are many times present, as chemical 
poisoning', bacterial toxins, obstructive jaundice, etc. In the presence of 
such known facts a diagnosis of nephrosis is tenable. There are special 
forms of nephrosis, such as the amyloid type, usually associated with 
long-standing suppurative processes. Lipoid nephrosis is also encoun- 
tered, but is rare in adults. 

Eclampsia is classified by many as a special tjToe of nephrosis. How- 
ever, with the clinical evidence at hand and the rather clear-cut patho- 
logic picture, we must believe for the present that the disease is peculiar 
and related only to pregnancy. For classification purposes, we have 
removed it from the nephroses and given it a separate entity in Group B. 

We believe that the diagnosis of nephrosis during pregnancy is an 
extremely hazardous one. Certain findings in this disease may he 
found in the normal pregnant patient, namely, high cholesterol values 
with lowering of the serum proteins of the blood and the occurrence 
of doubly refractive lipoid bodies in the ui’ine. It would appear that 
until knowledge has increased, one should separate into two groups 
jpatients who present this clinical picture of marked edema and albu- 
minuria without hypertension or evidence of renal failure -. 

1. Those patients who present such a picture prior to the twentieth week of preg- 
nancy should be considered as having chronic glomerulonephritis without renal 
failure, or perhaps, chronic glomerulonephritis with a nephrotic syrndrome. As we 
liave previously stated, we believe it is not unlikely that there is an occasional patient 
with minimal or subclinical chronic glomerulonephritis who, when exposed to the added 
load of pregnancy, may present such a picture. 

2. Those patients who develop such a picture after the twentieth week of preg- 
nancy' may- be called mild preeclamptics, i.e., preeclampsia Grade 1. 

The differential diagnosis in these borderline patients is difficult and at times im- 
possible. Only in the follow-up of such patients can the final and correct diagnosis 
be made. 

Group B: We bave further elected to index those cases in which there 
is no conclusive or presumptive evidence of a disease independent of 
pregnancy, as heretofore defined, as follows: Preeclampsia Grade 1, 
preeclampsia Grade 2, and eclampsia. 
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II. Inflammatory Nephrox>athies, i.e., Nephritis . — Here one may en- 
counter a definite prepregnancy liistoiy of acute or subacute glomerulo- 
nepbritis, or perhaps a story of “kidne3' trouble” following an acute 
infectious process. Such patients show edema, albuminuria, hematuria, 
and hjTDertension which maj’" occur together or alone. These maj^ be 
persistent or transient. Eenal function is not infrequently impaired, 
but may be compensated. The urinarj’- sediment usually contains casts 
and red blood cells. Severe eases ma3- show progressive renal failure 
ivith nitrogen retention, vascular damage, and characteristic changes in 
the ocular fundi. 

There are two t3’pes, focal and diffuse : 

A. The focal is rarelj’ complicated b3’' the pregnant state. There are several 
etiologic agents such as the emljoli of bacterial endocarditis and the glomerulo- 
nephritis associated ■svith certain septic processes. The absence of hj'pertension and 
edema is characteristic in these eases. 

B. The diffuse tj^pe maj'' be acute or chronic. The former may occur incidental to 
pregnancy, but is, no doubt, rare. Tlie chronic phase is more commonlj' encountered 
as a complication of pregnancy. Bliether the diagnosis during pregnancy is acute 
glomerulonephritis or an exacerbation of the chronic phase is at the time academic 
and of little clinical significance as regards the immediate treatment. 

Since the chronic form maj' present varj-ing amounts of renal damage with 
exacerbations of renal insufficiency, it gives rise to manj' diagnostic difSculties. This 
is particularly true if the patient is fir.st ob.served after the twentieth week of preg- 
nane}'. Many patients with this disease have completely compensated renal function. 
However, the added load of pregnancy may produce var}'ing degrees of kidney 
failure. The more severe forms are usually recognized early in pregnancy and appro- 
priately treated. However, patients with minimal or subclinical chronic nephritis may 
not show evidences of renal insufficiency until after the twentieth week of pregnancy. 
In these patients the differential diagnosis between chronic glomerulonephritis and 
preeclampsia appears to us on occasion to be impossible as the problem now stands, 
because all of the kidney function tests are of value only in the presence of moderate 
or severe renal insufficiency. The actual measurement of kidney reserve would be of 
aid. If the correct diagnosis could be made during pregnancy, it would be extremely 
valuable for the intelligent handling of such patients. Only in the follow-up of 
those patients can the ultimate diagno.sis be made. 

It is our impression that the milder typos of chronic glomerulonephritis often 
progress to a successful termination of pregnancy. However, we would also emphasize 
that there is an occasional patient in this group who may for the fir.st time, late in 
pregnancy, show severe renal insufficiency with uremia associated with commlsions 
and/or coma. That such a patient has occasionally been mistakenly diagnosed as an 
eclamptic there can be no doubt. 

C. Under the inflammatory nephritides we would add pyelonephritis, which may 
occur in the acute and chronic form. From many sources®' • attention is being called 
to this type of kidney pathology. It is a neglected cause of hypertension which is 
frequently associated with renal failure. As a complication of pregnancy, doubtless, 
too little attention has been paid to it in the past, and we would emphasize the need 
for more careful study of this group of cases with a riew to a clearer understanding 
of the relationship between urinary tract infection and the “kidney of pregnancy.” 
So-called pyelitis is a frequent complication of pregnancy, ante- and postpartum. 
It seems certain that a number of these patients develop, or have developed, prior 
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short, and, in many instances, the number of eases reported is too 
small to do this. The cases represent, for the most part, the initial 
diagnoses. The final and correct diagnosis has ultimately to be made 
in these patients. 

The total number of cases presenting albuminuria and/or hyper- 
tension (excluding acute pyelitis) for an eighteen-month period, be- 
ginning in January, 1935, was 552. The total number of patients 
delivered was 5,497, an incidence of slightly more than 10 per cent. 

In Group A the total number of cases was 61. Tliej' were classified as follows: 
Benign form of essential hypertension 45 cases (Table II) ; malignant form of 
essential h 3 ^ertension 7 cases; chronic glomerulonephritis 4 eases; pyelonephritis 5 
eases, including 1 case proved at autopsy. In the benign hypertensive group, the 
fetal mortality was 33.3 per cent, accounted for mostly by the interruption of 
pregnancy before viability (Table III). The clinical findings necessary to determine 


Table II. Benign Hypertension — 45 Cases, Patients 


age para I 

ii-iii 

IV-V 

VI PLUS 

TOTAL 

Through 20 1 

0 


0 

0 


1 

21-24 1 

0 


0 

0 


1 

25-29 3 

2 


2 

1 


8 

30-34 1 

7 


0 

1 


9 

35-39 1 

7 


4 

6 


18 

40 and over 0 

3 


1 

4 


8 

Total 7 

19 


7 

12 


45 

Table III.* 

Benign 

Hypertension. 

Infants 



LESS THAN 

4-5 LB. 

5-6 LB. 

6 LB. 

TOTAL 

TWINS 

total 

4 LB. 

PLUS 



Infants born 14 

4 

4 

23 

45 

0 

45 

Stillborn 3 

0 

0 

1 

4 

0 

4 

Neonatal death 1 

1 

0 

0 

2 

0 

2 

Nonviable 9 

0 

0 

0 

9 

0 

9 

Per cent mortality 92.9% 

25.0% 

0.0% 

4.4% 

33.3% 

0.0% 

33.3% 


'Infants discharged living, 30. 


which of these patients should be allowed to continue their pregnancies are not clear 
in our minds. It would appear, howcvci', that given a sufficient series with proper 
clinical data (such as kidney function tests, seven-foot heart plate.s, and examina- 
tion of the ocular fundi) correlated with the amount of hyperten.sion, one might 
formulate more definite criteria for continuation of pregnancy without jeopardy 
to the baby or undue aggravation of the mother’s hypertension. In this series, one 
can say that in the milder type of hj'pertcnsion the outlook for the infant is good. 
How often the hypertension is permanently aggravated, we are not prepared to saj. 

In patients in whom the diagnosis of chronic nephritis, pyelonephritis, and 
malignant form of essential hypertension was made, the infant mortality was high 
because of intrauterine death or operative interruption in the early months of 
pregnancy. 

In Group B there were 414 cases of precclampsia Grade 1 (Talile IV). Thera were 
409 babies discharged well. The twin incidence was 2.82 per cent. The uncorrected 
fetal mortality was 4 per cent (Table V). 
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Preeclampsia Grade 1: Cases with hypertension and/or albuminuria without 
other symptoms or signs. 

Preeclampsia Grade Cases with hypertension and albuminuria together with 
some or all of the signs and symptoms commonly attributed to the preeclamptic state, 
i.e., edema, headache, eye signs and symptoms, nausea or vomiting, alterations in 
metabolism and blood, irritability and/or lethargy and epigastric pain. 

Eclampsia: Cases identical with preeclampsia Grade 2 but with convulsions in 
addition, or occasionally without convulsions when such a patient, dying in coma, 
shows findings at autopsy identical with those of eclampsia. 

Preeclampsia G-rade 2 aud eclampsia require little comment. They 
here agree with the present commonly accepted definitions, We have 
stated our reasons for preferring not to consider them under the head 
of nephroses. We hear in mind the identical picture of convulsions in 
eclampsia and in hypertensive encephalopathy, either of acute glom- 
erular nephritic backgroimd or of essential hypertensive background. 
We have seen cases in which on evidence of history, clinical course, 
and, on occasion, blood chemistry, the eclamptic state seemed super- 
imposed on essential hj^pertension, on chronic glomerular nephritis, or 
on chronic or acute pyelitis or pyelonephritis. Because of these facts, 
it seems reasonable to conclude that at times the accurate diagnosis 
of eclampsia, short of autopsy, is not simple. We believe fui'ther care- 
ful observation of eases will show the need for combined indexing. 

Preeclampsia Grade 1 is a more debatable entity, as we have defined 
it. It includes many of the so-called '‘low reserve kidney’' cases of 
the Williams-Stander classification as well as some of those we have 
hitherto classified as “recui'rent toxemia.” We have adhered to the 
term preeclampsia because iu our experience any pregnant woman 
with hypertension and/or albuminuria may rapidly, or more slowly, 
approach eclampsia. The “low reserve kidney” patient is counted 
on not to do this. Moreover, follow-up of patients in this group tends 
ultimately to disclose many as essential hypertensives and some as 
probable or definite cases of chronic glomerular nephritis. It is in this 
fact that we have encountered in practice the most decided objection 
to our definition of this group. A negative history in a patient who is 
first seen late in pregnancy forces us by our definition to include in 
this group many cases strongly suspicious of disease independent of 
pregnancy. We do this and trust that subsequent observation in the 
present pregnancy, interval follow-up study, and behavior in future 
pregnancy will permit a correct indexing. 

This paper deals with the classification purely as a preliminary re- 
port. No attempt is made to correlate the causal relationship of preg- 
nancy comx)Iicated by albuminuria and hjqiertension with initial or 
subsequent cardiovascular-renal damage. The time elapsed is too 
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SUMMARY 


We present a preliminary report of eighteen months’ study of pa- 
tients passing through the reorganized toxemia clinic of the Boston 
Lying-In Hospital. 

We have used a new classification aimed to be all-inclusive when 
necessary by cross-indexing (Table I). It has for its primary concept 
the division of all cases into two great groups : (A) Those presenting 
certain or presumptive evidence of disease independent of pregnancy; 
(B) those presenting no such evidence. 

Group A is classified on the basis of the Volhard and Fahr classifica- 
tion of the nephropathies, modified to suit our idea of the needs in preg- 
nancy. This is not our original classification,® but experience led us to 
accept it as most satisfactoiy. 

Group B is the commonly accepted one of preeclampsia and eclampsia 
(well called the “eclamptic state” to emphasize identity) Avith a debat- 
able group called preeclampsia Grade 1. We have discussed the limita- 
tions of this group. 

CONCLUSION 


The figures I’eported above are of little value in themselves because 
of the small amount of material. It is to be borne in mind that the 
question of classification of these cases is not only of academic inter- 
est, but is of primary importance clinically ; not pui’e eclampsia alone 
makes up the large maternal and fetal mortality assigned to this 
group. Which of these patients can be carried through pregnancy 
with- a fair prospect of a baby and without permanent vascular and 
renal damage is not certain. EA'^ery one of us proves this for himself 
Avith annoying frequency. We interfere Avhen Ave should not, and aa'C 
do not interfere Avhen Ave should. Our small figures are presented only 
to illustrate the problems Ave haA'^e discussed. By the end of 1940, we 
shall haAm obserA'^ed 1,800 or more patients under this grouping. Per- 
haps then AA'e can prognosticate the behavior of each group, and even 
of an indiAudual ease in a group. We emphasize that only by the con- 
tinuous study of great numbers of cases associated Avith the autopsy 
findings from maiy different clinics under a universal classification can 
we arrroe at an approximation of the truth and shift the treatment of 
these patients, who contribute so great a proportion of obstetric mor- 
tality and morbidity, from the level of indiA'idual opinion to that of a 
reasoned rationale based on the multiplied observations of many .speak- 
ing the same language. We offer this classification, not as perfect and 
not as original, but as an ai-rangement for uniAmrsal and practical use 
of what seems to us at present the best accumulated thought on the 

subject. 


Wp -wigh to aclcno-svledsc ■5\’ith thank.s great help In the preparation of this psper 
from Dn Chester S. KeefSr. Thornclike Memorial. Eo.ston City Hospitai. 
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In the severe preeclaniptic group (preeclampsia Grade 2), there were 65 patients 


with 54 babies discharged well (Tables VI and ITT). 

The twin incidence 

was 12.3 

per cent. The uncorrected fetal mortality was 26 per cent. In this group, 

in many 

instances, pregnancy was interrupted irrespective of the stage of gestation, 

to avoid 

the complication of eclampsia. 







Table IV. 

Preeclampsia Grade I. 

414 Cases, Patients 


AGE PARA I 

ii-m 


IV-V 


VI PLUS 

TOTAL 

Througli 20 

20 

2 


1 


0 

29 

21-24 

75 

23 


0 


0 

98 

25-29 

59 

33 


8 


1 

101 

.30-34 

25 

37 


12 


14 

88 

35-39 

4 

20 


16 


30 

70 

40 and over 

0 

7 


4 


17 

28 

Total 

189 

122 


41 


62 

414 

TjVBLE V.* pREECLAXIPSIA GRADE I. 

Infants 


LESS THAN 

4-5 LB. 5-6 LB. 

6 LB. 

total twin.s 

TOTAL 


4 IjB. 



i'ijOfci 




Infants born 

4 

10 

44 

356 


414 12 

426 

Stillborn 

3 

0 

2 

9 


14 0 

14 

Neonatal death 

0 

2 

0 

1 


3 0 

3 

Per cent mortality 

75.0% 

20.0% 

4.6% 

2.6% 

4.0% 0.0% 

4.0% 

‘Infants discharged : 

living, 409, 






Table VI. 

Preeclampsia Grade II. 

65 Cases, Patients 


AGE 


PARA I 

ii-iil 

rv-v VI PLUS 

TOTAL 

Through 20 


6 

0 


0 

0 

6 

21-24 


11 

0 


0 

0 

11 

25-29 


8 

7 


1 

0 

16 

30-34 


9 

o 

o 


4 

2 

18 

35-39 


0 

4 


2 

3 

9 

40 and over 


0 

0 


2 

3 

5 

Total 


34 

14 


9 

8 

65 

Table VII.* 

Preeclampsia Grade H. 

Infants 



LESS 

4-5 LB. 

5-6 LB. 

6 PLUS 

TOTAL TWINS 

TOTAL 


TUAN T LB. 





Infants born 

15 

13 

36 

21 


65 8 

73 

Stillborn 

0 

2 

0 

»> 

o 


11 0 

11 

Neonatal death 

4 

2 

0 

1 


7 0 

7 

Nonviable 

1 

0 

0 

0 


1 0 

1 

Per cent mortality 

73.3% 

23.5% 

0.0% 

1.6% 

26.0% 0.0% 

26.0% 


’Infants discliargecl living-, 51. 


There were twelve cases o£ eclampsia. The babies were of secondar}* consideration. 
This resulted in a high infant mortality. 

In Groups A and B, there will eventuate patients with persistent Ijypertension 
with or without renal damage. Evaluation of the cll'ect of pregnancy upon these 
patients will depend upon the past history prior to pregnancy, combined with the 
clinical course ante- and postpartum. Upon this basis only can a true concept be 
formed as to whether pregnancy initiates permanent renal and vascular damage or 
accelerates these if preexisting. 
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Slander 
I. Low reserve kidney 

(Pathologically equivalent to ne- 
phroses) 

Hypertension, moderate, disap- ' 
pears in puerperium 
Albuminuria, moderate, up to 2 
gm. per liter. Disappears within 
3 weeks following delivery 
Hot aggravated by, or not appear- 
ing in, subsequent pregnancies 
Blood chemistry and urinalysis 
negative except 2 above 

Edema variable 

(Pecldiam, with Stander’s ap- 
proval, has recently redefined 
tills condition making it con- 
form more closely to mild pre- 
eclampsia.) 

11. Nephritides : 

Diffuse glomerulonephritis 
Edema, variable, may persist 
through or beyond puerperium 
Albuminuria, relatively severe, 
occurs earlier in successive preg- 
nancies, may persist between 
pregnancies 
Oliguria 
Hematuria 

Sometimes visual disturbances 
Hypertension, relatively severe, 
occurs earlier in successive 
pregnancies, may persist be- 
tween pregnancies. 

Casts 

Disturbed urinary N partition, 
plus Ammon N — Less Urea H 
Blood H retention, both urea N 
and jSr.P.H. 

History 

Antedating first pregnancy. 
Appears first between preg- 
nancies. 

In either of which case some 
causative factor other than 
pregnancy may be recog- 
nized, or appear to depend 
only on repeated preg- 
nancies 

Low urea clearance 
Disturbed relation 

Blood urea N to blood N.P.N, 
Increased uric acid in blood 


Kellogg 

I. Degenerative nephropathies (ne- 
phroses) 

Hypertension absent 

Albuminuria marked 
(Nephroses a hazardous diagno- 
sis; these cases probably prop- 
erly assigned to either — 

a. Minimal subclinieal glomer- 
ulonephritis, or 

b. Mild (grade I) pre- 
eclampsia 

Edema marked 


II. Nephritides 

Diffuse glomerulonephritis 
Edema 

Albuminuria 


Hematuria 

Hypertension 


Casts 

Believes none of the kidney func- 
tion tests are of significance 
except in the presence of 
moderate or severe insuf- 
ficiency, so do not lend them 
selves to the differentiation be- 
tween low-grade glomerulo- 
nephritis and prceclampsia. 

Recognizes the same varieties o 
history as Stander, and parti) 
bases his classification thereon. 
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19 Bay State Eoad 


ABSTRACT OF DISCUSSION 

DR. GRANDISON D. ROYSTON, St. Louis, Mo. — If all patients could be seen 
from the beginning of pregnancy, in most instances those who develop albuminuria 
and hypertension during this early period could be classified as having had chronic 
kidney impairment. Likewise, it is logical to assume that those developing signs 
and sjunptoms after the twentieth week are due to pregnancy per se. There may 
be exceptions to this rule, but from our experience in the toxemic clinic in St. 
Louis, we feel that such exceptions are rare. 

In the matter of low reserve kidney, we also prefer to classify such cases as 
mild forms of preeelampsia. Since the signs and symptoms of so-called low reserve 
kidney frequently develop exacerbations during pregnancy, the importance of this 
condition should not be underestimated. 

Nephrosis in pregnancy is to be considered, and well-reported instances of 
lipoid nephrosis are found in the literature, but these are rare. Normal pregnancy 
itself tends to simulate nephrosis, and more so the condition knonn as hydrops 
gravidarum of Zangemeistor. Furthermore, it must be remembered that Fahr 
classified the lesion of the kidney, preeclampsia and eclampsia, as glomerular 
tubular nephrosis, the lesion in the tubules being no different from that observed 
in nephrosis. The glomeruli show similar involvement. This is true in no other 
disease. The only marked difference between preeclampsia or eclampsia and 
nephrosis is that marked hypertension usually exists in the former. The past 
histoiy is helpful in the diagnosis of nephrosis. 

In differentiating cases of chronic kidney disease from preeelampsia and 
eclampsia, like Stander, we have made good use of the phenolsulphonephthalein, 
urea clearance, and creatinine tests. 

The much greater frequency of essential hypertension in women than in men is 
probably due to changes in the renal arterial tree. It is well known that hyper- 
tension produces changes in the intima outside the pregnant state. The uterine 
vessels are peculiarly prone to these changes with prolonged hj’pertension in 
pregnancy. The kidney vessels may be affected as are those in the uterus, and 
this may explain how much of the arterial damage to the kidney can originate in 
hj-portensions arising in the pregnant state. Pyelonephritis is a disease in itself, 
and on these grounds should not be considered in the classification of the toxemias 
of pregnancy. 

DR. S. A. COSGROATD, Jersey City, N. J.— The necessity for one universally 
used system of classification is to have a valid basis for compari.«on of nation- or 
world-wide results which will eventually point the way to universal best management. 
Unfortunately, we do not yet appear to have arrived at such a satisfactory classi- 
fication. To demonstrate this I liave attempted a parallel comparison of portions of 
the Stander and Kellogg classifications. 
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DR. PAUL TITUS, Pittsburgh, Pa. — One difficulty in all attempts at classifica- 
tion of toxemias of pregnancy is met in the names applied to these various mani- 
festations of toxemia. Everyone has been obliged to classify them on the basis 
of names derived from the symptomatology. Thus rve speak of vomiting of preg- 
nancy, acute yellow atrophy of the liver, and eclampsia. As a matter of fact, there 
are a great many who believe that all types of toxemia of pregnancy are related 
and that the symptoms vary only as the result of several influencing factors, such 
as the period- of gestation, rapidity of onset of the illness, and the patient’s pre- 
disposition. 

DB. KELLOGG- (Closing). — An association for the study of these conditions 
would result in the development of a universal classification, acceptable to all 
clinics, so that by mass study we could compile comparable statistics to enable us, 
to know how best to conduct sucli eases. Kot only eclampsia gives a grave mortality 
but cardiovascular nephropathies associated with pregnancy (jontribute greatly to 
a high ultimate death rate. 

An example of the problem is the following recent case of mine, a young 
woman with a blood pressure of 140/100, whom I tried to carry through preg- 
nancy. At the thirtieth week she had a blood pressure of 260/160, heavy al- 
bumin, edema, eye symptoms, etc., and a pediatrician advised me that the baby 
was better out than in. I did a cesarean section and the baby died within thirty- 
six hours. Tlie mother, four months later, is running a blood pressure of 170/118 
and is having cardiac symptoms. Whether we should try to carry patients through 
pregnancy when they have essential hypertension, and if so which ones, is a 
tiling we can only find out by some mass study. 

The question of pyelonephritis associated ivith pregnancy is of the greatest 
importance and deserves a much further careful study. We believe that rather 
a high percentage of patients that we see in pregnancy with so-called “pyelitis” 
have pyeloneplu'itis. By this we mean infection of the kidney parenchyma. We 
are indebted to Dr. Keefer of the Boston City Hospital for emphasizing this and 
making keener our observation of these patients. We think many of these patients 
die much before their time as a result of being carried through pregnancy success- 
fully. 


Owen, Seward B.: The Reaction of Fish to Sex Hormones, Endocrinology 20: 214, 
1936. 


Pish of the bitterling species (Rliodeus amarus) were employed in the assay of 
various concentrations of the prolans, theelin, theelol and antuitrin-S. The results 
indicate that the female bitterling is refractory to solutions containing these endocrine 
substances up to 50 M.U. per liter of aquarium water. The male bitterling, uhile 
reactive to solutions of these endocrines at concentrations of 0.5 M.U. per bter 
of aquarium water and more, gives inconstant results. 

It is not believed that fish would accurately supplant mice in a quantitative 
Aschheim-Zondek assay as is employed for teratoma patients. Approximately ro per 
cent of fish show positive assay findings when urines from pregnant women are ein- 


^ To avoid the possibility of antihormone interference, animals should not be u.ved 
repeatedly in assaying hormones. 

J. TlIOnXWKLP WlTIIER.SI’OON. 
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Recognizes acute form but ques- 
tions whether the acute is a 
primary condition or an ex- 
acerbation of chronic form. 

III. Nephropathies 
Associated with arteriovascular 

diseases 

Essential hypertension 
Benign 
Malignant 

IV, Pyelonephritides 
Acute 
Chronic 

Latter difScult to distinguish 
from chronic glomerulonephri- 
tis 

V. Preeclampsia 
''Grade I” 

Cases with either hjqrertension, 
edema, or albuminuria, or any 
combination thereof, occurring 
after twentictli week of preg- 
nancy, but iviihout signs of 
renal failure. 

The discrepancies between these classifications are apparent. Dr. Kellogg’s 
inability to accept as satisfactory the Slander sj'stem is evidenced by his attempt 
to provide a better one. On the other hand, his frank discussion of the difficulty 
of allocating many cases in conformity to Ms own system exhibits his dissatisfac- 
tion with the latter. This he freely admits in proposing it, offering it only as the 
best which, from much study and careful observation, he believes has yet been ar- 
ranged. 

The principal divergence of Dr. Kellogg’s system from the Stander classification 
is the tendency to allocate perhaps the majority of "low reserve kidney’’ cases 
to either the mild glomerulonephritis or mild preeclampsia group, which certainly is 
for the welfare of those imtients, for it recognizes in them the always present 
potentiality of more serious disease. 

DR. JAhtES E. DAVIS, Ann Annon, Micuigan. — ^In regard to the terms 
nephrosis and nephritis there still exists, even among pathologist.?, an inclination 
to classify pathologic conditions from a hypothetical basis, rather than to describe 
the tissue as found at the time examined. Hypothetically it may be true that some 
infection has existed in the past and that the condition of change in tissue found 
at the moment is a result of that supposed infection. Yet when nothing but 
degeneration is present it is much more satisfactoiy to record the condition as a 
degenerative change rather than to enter upon the supposition that it is the 
result of inflammation, for it is ju.st as reasonable to conclude that this degeneration 
followed a toxemic effect rather than an inflammatory one. The term nephrosis 
can be distinctly understood as designating a degenerative change found at the time 
of microscopic examination of the tis.sue. 


Retinal changes of rather in- 
definite significance 
Characteristic changes observed 
by capillary microscopy 
Glomerulonephritis may be — 
Acute 
Clrronie 

Considers these conditions only in 
relation to low reserve kidney, 
nephritis and eclampsia, not as 
separate toxemia entities 


0 

Not recognized as separate toxe- 
mic entity 


This group not recognized as an 
entity. 
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In a small number (perliaps 15 per cent) labor Avill fail before spon- 
taneous cleliAmry occurs, due either to a primaiy inadequateness of the 
forces of labor, to the excessive resistance of the more marked dis- 
proportions, or to various combinations of both. 

If labor fails, indicated by a decrease in the duration and frequency 
of uterine contractions, before dilatation of the cervix is complete, 
obstetric judgment alone can estimate, in a given ease, if delivery from 
below will be attended by reasonable success or if cesarean section is 
not the Aviser procedure. 

With failure occurring after the cervix is effaced, the folloAA'ing 
technic is adAmcated for the occiput which is posterior, and for the 
so-called transverse arrest. 

Brieflj^, after the usual preparation for a forceps delivery, a cephalic 
application is made, the head brought doAvn occiput posterior until it 
can be rotated anteriorl.y below the outlet, tlie occiput coming foiward 
external to the ascending ramus. 

The forceps, Avhen applied, are in the same relation to the axis of 
the pehds as thej’- are at the completion of the first maneuver in the 
Scanzoni operation; that is with opposed pelvic curves. 

An ordinaiy Simpson type of forceps, AAuthout axis traction appli- 
ances, is used. 


The steps in the technic, Avith an occiput right posterior, are as folloAVs: 

1. Time spent in thoroughly dilating the pelvic floor is more than saved in the 
case of subsequent proceedings. 

2. The left blade is applied anteriorly, starting directly under the symphysis Avith 
the handle held to the right of the midline and practically at right angles to the 
floor. The head is pushed back from the sjanphysis and the blade guided bj a 
finger through the fenestra. 

3. When the blade has reached its appi-oximate correct position, the handle is 
held temporarily to the left to permit room for the application of the posterior 
(right) blade. 

4. The application of the posterior blade begins Avith the handle held parallel to 
the right Pouparts, tlie handle depressed as the blade folloAA'S up the holloAv of t^ c 
sacrum. As the blade comes into approximate position, care is taken to keep >o 
handle Avell toAvard the right thigh. 

5. The handle of the left blade is noAv brought over to the right and locked AAith 
the right blade. 

G. The relation of posterior fontanel and .sagittal suture to the blade is noted, 
to indicate a correct cephalic application. Traction is not attempted until a cor 


rect application is secured. 

7. Beginning traction is sharply doAATiAA’ard, in a line as near right angles to 
floor as possible, taking extreme care to keep the handles Avell to the right o ic 

midline. This is necessarj' to keep the tips of the blades to the left side o >e 


pelvis, i. e., over the face. 

If traction is made AA-ith the handles in the midlinc, the blades arc tliroAvn OAcr 
to the right, loiuard the occiput, and if they do not catch under the mastoids avi 
often slip off OA'cr the occiput. 



FORCEPS TECHNIC IN THE OCCIPITOPOSTERIOR POSITIONS 
A. K. Paine, M.D., Boston, j\Lvss. 

' I "‘HE operative technic to he described is based on the theory that 
delay in anterior rotation, as the head descends in the pelvic 
cavity, is definitely the result of cephalopelvic disproportion or that 
pelvic asymmetiy which materially diminishes the room in the fore 
pelvis. In these eases, with the relatively greater amount of room in 
the posterior pelvis, the law of accommodation necessitates a posterior 
occiput, that is, descent in the line of least resistance. 

Descent continues in this line until the occiput reaches the pelvic 
floor to rotate anteriorly in or below the outlet. 

This mechanism is easily’’ observed clinically in the patients of this 
type who deliver spontaneously. 

Recent x-ray studies of patients in labor, by a variety of investi- 
gators, have caused them generally to arrive at this conclusion, as 
stated by Thoms for instance, ‘'that the persistent occiput posterior 
necessarily implies asymmetry, pelvic deformity or cephalopelvic dis- 
proportion.” 

The difficulties witli which we are confronted in these cases are those 
attendant on disproportion in all its implications. The posterior 
occiput is a result, and not in itself the cause, of the difficult delivery. 

This operative procedure is based on the further theoiy that early 
artificial rotation of the occiput into the lessened area of the fore pelvis 
materially increases the difficulties of descent, and that the head need- 
ing instrumental aid is more easily brought down with the occiput 
posterior, in conformity with the first theory, that this represents the 
natural or favorable mechanism in these eases. 

It was formerly thought that an occiput posterior almost always 
necessitated an operative delivery, this based on tlie theoiy that this 
abnormal mechanism was in itself responsible for the delay in labor. 
Operation was frequentlj^ resorted to as soon as the diagnosis was 
made, and the first object of man5'' of the operative procedures was 
to secure immediate anterior rotation. 

Fortunately, we have come to understand better the underlying 
pathology, and to realize that spontaneous delivery ivill take place in 
rising 80 per cent of those eases, provided the patient has, or is allowed, 
adequate labor. 

In a general way, the problems are those of disproportion. A finst 
e.ssential in their management is the adequate dui'ation of labor, and 
a long labor is humanely reasonable with present-day increasingly 
sncce.ssful amnesia. 
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PROFESSOR MILES PHILLIPS, Sheffield, England. — In the normal-sized 
pelvis I think the delay in rotation is generally due to a deflexion of the head, a 
very important factor. When that is recognized, if I may dare again to refer 
to Dr. Smellie, his method of pressing on the forehead during the second stage 
contractions gives the delightful experience of feeling that head rotate, to he de- 
livered shortly afterwards. 

In cases of occipitoposterior position it is most important to palpate carefully 
the ischial spines. If they are unduly prominent, the chances of the long rotation 
are very considerably lessened, and one is thus forewarned and prepared to inter- 
fere, by manual rotation or occasionally by podalic version. 

All our students are personally taught to use chloroform, and we use it very 
considerably’. Of course, we also use ether and gas anesthesia, but I believe with 
Dr. Potter that chloroform has at times great advantages. Last year at the Rotunda 
Hospital, liowever, a y’oung woman in labor died under chloroform, and the result 
has been that chloroform is condemned there now. I tliink that it is a very great 
mistake to teach men who are going into the remote parts of the country not to 
avail themselves of chloroform, for they' cannot carry gas or use ether by candle- 
light. 

Is scopolamine in large doses much used here? I mean scopolamine given mthout 
morphia, ^qq of a grain at half hour intervals, for two or three doses, and there- 
after repeated as required. I know nothing that will compare with this in giving 
relief to the patient, and at the same time not causing a fall in her blood- 
pressure or depressing the fetus. Its use in this way' was introduced at the Queen 
Charlotte’s Hospital, London, by Dr. David R.- Jennings in 1929. 

DR. F. H. FALLS, Chicago, III. — There is one method of anesthesia which I 
think is of value in the occipitoposterior position that has not been mentioned 
today'. This is the local infiltration of the perineum. For the last three years we 
have been using the perineal block with 1 per cent cocaine and four drops of 
adrenaline to the ounce. We block the pubic nerve and also infiltrate the skin 
and do an episiotomy' routinely. With the patient unanesthetized and during 
the labor pains, we find that the head will come down and produce a good deal 
of its own rotation. If then at the height of the pain considerable rotation is 
produced, one can apply the forceps, prevent retraction of the head, and complete 
the rotation with the forceps. We have found this of considerable value. 

The reason that we do not use chloroform in our part of the country is be- 
cause we feel that ether is the best anesthetic for the general man to use in all 
work. We feel that chloroform anesthesia when given by' a trained anesthetist 
is a very good one. If a student has been taught to use ether and uses chloroform 
in the same way' as he would use ether, he is headed for disaster. Therefore, vc 
feel that if one anesthetic is to be given, ether is the safest to administer, and if 
the general man wants to use other anesthetics in obstetrics, he should take a 
special course and learn how to use them safely'. 

DR. PAINE (Closing). — While this imper primarily deals with an oiJcratiNC 
technic, a point I especially wish to make is that if these patients are allowed 
adequate labor, the great majority will take care of themselves without a 
difiieult operative delivery. 
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S. As the head comes through the outlet, a beginning tendency to anterior 
rotation may be obseiTed, but it is not permitted (beyond the transverse) until 
the head is actually cro^vning, at which time descent is sufficient to permit the 
occiput to be rotated anteriorly external to the ramus. 

9. Anterior rotation is accomplished during moderate traction by elevating 
the handles, the maneuver ending with traction sharply upward, beginning ex- 
tension and completion of the delivery with the technic of the usual low forceps. 

SO Bay State Eoad 


ABSTRACT OF DISCUSSION 

DR. WILLIAM R. BARNEY, Cleveland, Ohio. — At the Cleveland Maternity 
Hospital we believe that postciior positions are in themselves a cause of difficult 
labor, due to the fact that the liead is usually extended when difficulty is en- 
countered. 

It naturally follows that if there is any pelvic disproiiortion, the labor is in- 
creasingly prolonged. We also believe that the majority of these cases rotate 
spontaneously if allowed to remain in labor long enough, but we do aim to con- 
serve our patients and do this by shortening the second stage of labor by cor- 
recting this abnormality. It is not our teaching that anyone doing obstetrics 
should do this, but only one familiar with obstetric surgery. How this should be 
done depends on the individual operator, and that method is used wliich renders 
safety to the mother and child. 

In our clinic two methods arc usually used: (1) podalic version when the head 
is liigh, and (2) forceps rotation and extraction when the head is in mid- or low 
pehds. 

Wo differ from the speaker in our forceps rotation, the posterior blade being 
always applied first; after the forceps are applied the head is rotated in the plane 
in which it lies, making no downward traction during the rotation. Tlien down- 
ward traction is made to fix the head at the outlet, the blades removed, reapplied as 
in a pelvic apirlication, and extraction completed. 

dr. IRVING W. POTTER, Buffalo, N. Y. — The posterior position seems to be 
accompanied by so many bad results and everyone seems to be so afraid of it that 
it should be changed earlier. Wo perform a podalic version in those cases ivith 
'■<^ry gratifjdng results to the patient, the child, and the doctor. Why anyone 
should take time in the application of two or three pairs of forceps, or the applica- 
tion several times of one pair of forceps, when he can put his hand in and bring 
out the baby I cannot understand. 

I have not heard mentioned at this meeting the use of chloroform in obstetrics, 
and yet it is the most practical anesthetic that we have. Chloroform is quick in 
its action and is pleasant to take, the relaxation is complete, the dangers to the 
child are not as great as with ether or gas when pushed to the point of relaxation, 
and the patient wakes up more quickly. I do not know why chloroform has been 
pushed aside, and the schools are so woefully jacking in the teaching of anesthesia. 

DR. S. A. COSGROVE, Jehsey City, N. J. — I will not disagree with the 
assertion that the posterior position is dependent on inadequate flexion of the 
head. Yet any mechanism which results in posterior descent of the head is a 
result of the attempt of the head to accommodate itself to a iiarticular ijehns and 
depends on some structural or dimensional inadequacy as between that head and 
the pelvis. 

More than SO per cent of these cases will be delivered without the necessity of 
any interference. It seems that we arc WTong in accej)ting an unnecessary degree 
of artificial interference in proposing to do podalic A’orsions in more than .50 per 
cent of these cases. 
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studied the excretion of intravenously injected bilirubin in dogs, deter- 
mining the pigment in the bile and urine by means of fistulas of the 
common duct and ureters. He reported that all the injected bilirubin 
was found in the bile and none in the urine. These observations were 
confirmed by Vossius^ in the same animal and bj*^ Beckmann^ in rab- 
bits. In man the kidney takes no part in the excretion of bilirubin, 
provided the blood serum shoAvs an indirect van den Bergh reaction. 
In the studies of the above mentioned authors, observations Avere made 
only on patients shoAving an indirect van den Bergh reaction; in con- 
nection Avith our present problem, it may be noted that the serum of 
the ncAA^born ahvays sIioavs an indirect reaction. Although the bili- 
rubin solution Avhieh is injected intraA’’enously giAms a dii’ect van den 
Bergh reaction, as soon as it enters the blood stream it is absorbed by 
the proteins of the blood serum and the reaction becomes indirect, 
exactly in the same manner as occurs Aidien a solution of bilirubin is 
added in Autro to serum.^ It can be argued that the injected bilirubin 
may be phagoc.vted by the cells of the reticulo-endothelial system in 
the same manner as occurs AAhen foreign iDigments are injected into 
the blood stream. The obseiwations of Kanner’^® ai’e against such an 
assumption. Studying systematically the reticulo-endothelial system 
in different types of jaundice, Kanner found that only in eases of 
complete obstructiA^e jaundice Avas there any storage of bilirubin 
Avithin the Kupffer cells; in conditions of partial obstructiAm jaundice 
and nonobstructiA'’e jaundice he ncA^er found eAudence of bilirubin 
storage Avhether in the Kupffer cells or at anj^ other place in the reticulo- 
endothelial s.ystem. It is thus clear that intraA’^enousl}’’ injected bili- 
rubin is not excreted through the kidneys, that it is not retained b}" 
the cells of the reticulo-endothelial system, and that it is totally ex- 
creted by the liA^er. The rate at Avhieh intraA'^enously injected bili- 
rubin disappears from the blood may therefore be employed as a ra- 
tional test of the ability of the liA-er to excrete this substance. 

The technic employed by the seA'^eral inAmstigators AAdio have studied 
the bilirubin excretory poAver of the liver is essentially the same. 
After taking a control sample of atuous blood, chemically pure bili- 
rubin dissohmd in an alkaline medium, usually 0.1 M sodium car- 
bonate solution, is injected intraAmnously in a dosage of 1 mg. per 
kilogram of body Aveight. Venipunctures are then done after five 
minutes, thirty minutes, Iavo hours and four hours and the icterus 
index of these samples, as Avell as that of the control specimen, de- 
termined. In adults the bilirubin content of tlie blood rises rapidly 
after the injection and seems to reach its maximum in about five 
minutes. This elevation in blood bilirubin brought about by tlie in- 
jection (icterus index of the five-minute sample minus that of the 
control) is taken as representing 100 per cent of the injected pigment. 
In the subsequent samples the eloA’-ations in icterus index aboA'C the 



THE BEHAVIOR OF INTRAVENOUSLY INJECTED BILIRUBIN 

IN NEWBORN INFANTS 


Hazel Lin, M.D., Peiping, China, and N. J. Eastman, M.D., 

Baltimore, ]\Id. 

(From the Department of Obstetrics and Gynecology, Peiping Union Medical College, 
and the Department of Obstetrics, Johns Hoplcins University ) 

O F THE several theories which have been advanced to explain the 
physiologic jaundice of the newborn, one of the most widely ac- 
cepted is that which attributes this condition to a functional imma- 
turity of the liver. Proposed first by Ylppo’- and Ada Hirseh,^ in 
1913, this theory is based on the fact that the blood of all babies at 
birth shows a high bilirubin content. In contrast to the usual figure 
for healthy adults, namely, 0.5 mg., or less, of bilirubin per 100 c.c. of 
serum, the serum at birth averages 1.6 mg. of bilirubin per 100 c.c., 
often exceeds 2.0 mg. and is rarely less than 1.0 mg. of bilirubin per 
100 c.c. of serum. Prom this fact it is inferred by those who support 
this theory that the liver of the newborn, because of immaturity, is 
unable to excrete the excess bilirubin. It is further inferred that this 
functional immaturity persists for several days after birth, the re- 
sultant retention of bilirubin being often so marked that clinical jaun- 
dice is produced. When we add to the above considerations the fact 
that premature babies are particularly likely to develop jaundice, the 
hepatic immaturity theorj’- of icterus neonatorum seems altogether 
plausible. However, as we have noted, the evidence supporting it is 
largely inferential in character and whether the liver at birth is, or is 
not, able to excrete bilirubin at a normal rate has never been sub- 
jected to actual test. Yet this would seem to be the crucial question 
upon which the whole theory must stand or fall. 

In adults the bilirubin excretory power of the liver has been studied 
by A’on BergmaniF and EilbotU in Germany, and more recently by 
Harrop and Barron'’ and bj’^ Soffer® in this country. These investi- 
gators injected definite amounts of bilirubin intravenously and then 
estimated the blood concentration of this substance at measured time 
intervals. After employing the procedure in a variety of hepatic dis- 
orders, particularly ciiThosis, chronic passive congestion of the liver, 
cholecystitis and miscellaneous cases of jaundice, they conclude that 
the bilirubin excretory power of the liver is the most delicate method 
so far proposed for testing the functional capacity of this organ. Cer- 
tainly, as a measure of the particular function of the liver in which 
we are here interested, namely, its ability to excrete bilirubin, there 
can be no question of its reliability. As eai'ly as 1874, Tarehanoff" 
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mal limit set by goffer was exceeded, the retention in one case amount- 
ing to 13 and in the other to 9 per cent. We are unable to explain' 
these two aberrant eases, but it is important to note that neither of 
the infants developed jaundice. 

Recalling that the dosage used in this series, per kilogram of body- 
weight, was three times that employed in the adult series of Harrop 
and Barron, the results lend themselves, upon first consideration, to 
the conclusion that the liver function of these infants is entirely nor- 



Chart 1. — Showing the average bilirubin excretion cuive of twenty-six newborn 
infants (solid line) and the average curve for adults as reported by Harrop ana 
Barron (broken line). 

mal. However, in di-awing this deduction we are applying to the 
newborn standards which are known to be normal for the adult only’. 
The change at birth from intra- to extrauterine existence entails the 
most profound alterations in pliy'siology^, and the fir.st few minutes of 
life are scarcely' a time to apply' adult criteria with a.ssurance. In the 
present study' there are sevei-al considerations which suggest that 
some caution must be used in interpreting, without other evidence, 
the results shown in Chart 1, (1) As we have stated, the dosage used 
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control level are expressed as percentages of tlie five-minnte elevation. 
Normally 10 or 15 per cent of the injected bilirubin is retained at two 
hours, but at four hours little or none is retained. Harrop and Barron, 
as well as Soffer, base their conclusions on the four-hour specimen 
and regard a retention of from 5 to 6 per cent at that time as the 
upper limit of normal. In eases of liver damage from 10 to 35 per 
cent is still retained at four hours. 

The present paper reports a study of the bilirubin excretory power 
of the livei’, bj^ the method just described, in twenty-six full-term new- 
born infants. In emplojdng this test on the newborn, it was necessary 
to introduce one important modification, namely, a threefold increase 
in the amount of bilirubin used. Smaller quantities add a negligible 
increment to the large amount of bilirubin already present and the 
relatively slight elevations in icterus index produced by them do not 
lend themselves to precise evaluation. Accordingly, a total dosage of 
10 mg. was used in all babies, or approximately 3 mg. per kilogram of 
body weight. The ehemiealty pui-e bilirubin, obtained from the East- 
man Kodak Company, was dissolved in 15 c.c. of 0.1 i\I sodium car- 
bonate solution after the latter had been boiled and cooled to about 
80° C. This solution, brought to 38° C., was then injected, with full 
sterile technic, into the umbilical vein of the infant immediately after 
birth. Just prior to the injection a specimen of umbilical vein blood 
was secured as a control and at intervals of five minutes, thirty min- 
utes, two hours and four houi’s, samples of capillary blood were ob- 
tained from the heel of the baby. Icterus index determinations were 
carried out on all blood samples by the micromethod of Wang and 
Eastman.^^ For reasons which Avill be explained latex*, it requii*es 
about thirty minutes for the injected bilirubin to reach its highest 
concentration in the capillarj’- heel blood of the newboiTi. Aecord- 
iwgl.V, in the pi-esent study, the elevation in icterus index shown by 
the thiity-minute specimen was considered to I’epresent 100 per cent 
of the injected pigment. All babies were examined daily duiang the 
fii*st week of life for jaundice, and ieteims index detenninations cai*- 
ried out on the thii'd and fifth days. 

The average bilirubin excretion curve of the twenty-six newborn 
infants is shown in Chax’t 1, together with the average curve fox- 
adults as reported by Harrop and BaiTon.-'’ Considei'ing for tlie mo- 
ment only the i-ight-hand side of the chart, it is at once apparent that 
the two curves at tAvo houi-s and four hours are identical. In other 
words, the injected bilii-ubin is excreted within two to four houi-s by 
these newbox-n infants as readily as it is by normal adults. The aver- 
age retention at four hoxxrs was 2.7 per cent, a figui-e Avell under the 
noi-mal limit set by SolTex-, that is, 5 to 6 per cent. Eleven babies 
showed no i-etention at the end of four houx-s. In two ca.ses the ixor- 
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in. the newborn some thirty minutes is required before the capillary 
blood of the heel shoivs a maximum saturation with the pigment. As 
a result the left-hand segments of the two curves are altogether dif- 
ferent. This not only introduces a different time element into the 
newborn curve but raises other questions which are difficult to answer. 
(4) As we have already stated, the bilirubin content of the blood at 
birth is normally high. In other ivords, the blood bilirubin levels 
before the injection and after the excretion of the pigment are dif- 



Chart 3. — Showing the bilirubin excretion curves of five Infants wlio did 
jauntlice. The icterus indices of these babies readied the following levels: lou. 
120. 120, 100, SO. 

ferent in tJie two groups. WJiile this would seem to be of little im- 
portance it constitutes still another difference in basal conditions 
between the adult and the newboni. 

Since these several peculiarities of the newborn stale make it haz- 
ardous to apply at this period adult criteria for bilirubin excretion, it 
would seem more logical to employ as a standard the bilirubin excre- 
tion curves of newborn infants who do not develop jaundice, and to 
compare ivitli these the curves of several babies who later manife.st 
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was three times that employed in the series of Harrop and Barron, and 
while this fact would seem to render the results all the more eon- 
vineing, nevertheless it leaves much to he desired when we attempt to 
compare the two series with any degree of precision. (2) It is ques- 
tionable whether the relatively great size of the liver in the newborn 
may not more than offset this threefold dosage; in any event this 
introduees a factor which it is almost impossible to evaluate. (3) It 
is well known that the capillary circulation, particularly that in the 



Chart 2. — Shov.'ing the composite pathway of cinrhteen blliruhln excretion curv'es from 
Infants who Cld not develop jaundice. 


extremities, is not well established in the newborn until some minutes 
after birth. The cyanosis which is commonly seen in the fingers and 
feet of newborn infants, the first half hour or so of life, is but one 
evidence of this condition. In the present study, -with the exception 
of the control sample, capillary blood from the heel of the infant vas 
used and the state of the capillary circulation during the first fe\v 
minutes after birth is clearly seen in the left half of Chart 1. In the 
adult series the concentration of the injected bilirubin in the venous 
blood reaches its highest level within five minutes after injection, but 
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DB. EASTMAN" (closing). — The greater part of this work on the biliruhin 
excretory power of the liver in newborn infants was carried out at the Peiping 
Union Medical College, Peiping, China, and the teclinical procedures were done by 
Dr. Hazel Lin, assistant resident in obstetrics and gynecology at that institution. 
Her name appears as coauthor on the paper and I wish to make acknowledgment for 
the large share of the work which she did. 


THE ABNOR]\'rAL BANDL RING 

George P. Pendleton, M.D., F.A.C.S., Kansas City, Mo. 

I PRESENT to you herewith a statistical discussion of the abnormal 
Bandl ring, hut I do not intend to quibble over whose name should 
receive prior right to that ring. In order to clarify the conflictions in 
our literature let us recognize two main types of muscular spasms within 
the gravid uterus. 

The “constriction ring” frequently occurs under the name “hour- 
glass uterus,” where it retards completion of the third stage of labor. 
It is often found as a muscular ring retarding products of conception 
in incomplete abortions. It occasionally remains even after all gesta- 
tional products have been removed from the uterus. This ring pro- 
trudes inward from the uterine contour like a smooth ridge, gradually 
rising from its surrounding level to a rounded edge and then as sym- 
metrically curving baclcvvmrd again on the other side. The ascending 
and descending curves have equally thick muscular walls and shallow 
concavities. This ring has no definite anatomic location, and it is found 
at any uterine level from one cornu to the lowmr portions of the corpus 
uteri. It is generally circular and can occur in the presence of the 
other type of ring. 

The “Bandl ring” has only one anatomic location, namely, at the 
caudad end of the muscular corpus uteri. Its base is generally not as 
wide as that of the constriction ring. The top may be rounded (19 
per cent) or blunt (21 per cent). The cephalic curve is similar to tliat 
of the other ring but the caudad curve is steep as the thin lower uterine 
.segment falls away from its ridge just like a precipice dropping directly 
from a mountain top. 

The physiologic Bandl ring is present in every labor as an integral 
part of the normal uterine mechanics while a constriction ring is a 
distinct abnormality. As long as the normal Bandl ring moderately 
contracts with and rela.ves between uterine pains, it is performing its 
normal function but when it remains spastic and retards fetal advance- 
ment, it has become abnormal. 

There are many minor grades of abnormality wdierein these rings 
readily respond to rest, drugs and anesthesia, and these are hard to 
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icterus ueonatorum. Surely, if icterus ueouatorum is due to a func- 
tional immaturity of the liver, infants who develop this condition 
should show at birth some impairment in their capacity to excrete 
bilirubin when compared with a group of babies who do not develop 
jaundice. Of the twenty-six infants studied five developed marked 
jaundice between the third and fifth day of life with icterus indices 
ranging between 80 and 120. Three babies showed questionable jaun- 
dice and may be dropped from consideration. The remaining eighteen 
infants manifested no evidence of icterus neonatorum and their icterus 
indices showed at no time an appreciable increase. The composite 
pathway followed by the bilirubin excretion curves of these latter 
eighteen babies is shown in Chart 2. In Chart 3 may be seen the in- 
dividual curves of the five infants Avho later developed icterus. It is 
at once evident that these five curves fall well within the j)athway 
shovm in Chart 2. They tend, indeed, to follow the lower part of this 
pathway and in three of the five eases no bilirubin was retained at 
the end of four hours. 

Accordingly’-, whether we employ as a standard the adult bilirubin 
excretion curve of Harrop and Barron (under differing basal condi- 
tions, it is true), or the curve of infants who do not develop jaundice, 
it is clear from these studies that the bilirubin excretory power of 
babies who later develop icteinis is entirely normal at birth. We are 
inclined to conclude, therefore, that functional immaturity of the liver 
is not a cause of icterus neonatorum in normal full-term infants. 
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ABSTEACT OF DISCUSSION 

DE. PAUL TITUS, PiTTSBuncn, Pa. — ^D r. Eastman and his coworkers have con- 
ducted an extremely ingenious invc.stigation of the theory that the immature liver 
of the newborn infant requires a few days in which to adjust itself to the burden 
of cxtrautcrino life. They seem to have di.sprovcd that theory by injecting bilirubin 
and measuring the output of the livers of those infants who had become icteric, but 
nevertheless readily excreted this substance. 

There is one clinicjil point that has attracted my attention. For some time in our 
clinic we have clamped the cord immediately so that the baby is not pcrm.tted 
to got the extra blood retained in the placenta and cord. It has seemed to us that 
with this immediate clamping of the cord there has been considerably less icterus 
neonatorum. Wliother this me.ans that the condition is due to the breaking down of 
excess red blood corpuscles is of course debatable. 
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Abdominal groove palpation (9 per cent) was unusnal. I am of 
the opinion that the furrow caused bj’^ a contracted uterus upon a fetal 
posterior position after the bag of ■waters has ruptured has been mis- 
taken for a Bandl ring groove. These furrows merely hug the fetal 
concavities and are not diagnostic of abnormal rings nor do they occur 
at the ring site. The real grooves had a narrow tonic base (100 per 
cent), never very prominent and could not be indented under Mueller’s 
grip. 

In my cases cervical dilatation seemingly ceased in the middle of the 
first stage of labor and after artificial rests slowly and grudgingly 
reached full dilatation (72 per cent), while 22 per cent attained almost 
full dilatation. ]\Iy experience was unusual, for only 6 per cent of the 
cervices remained rigid. I am inclined to agree with Harper that the 
so-called rigid cervix in labor is not due to inherent anatomic defects 
in that cervix but rather to the improper uterine mechanics for normal 
effacement. 

In this series of eases 92.5 per cent had a vertex presentation. Mod- 
erate head extensions (63 per cent) were common and 68 per cent had 
movable fetal heads at the height of an uterine contraction. Generally 
the presenting part could not be elevated very far. 

Presenting parts retracted away from the examining finger at the 
height of the uterine contraction in 17 per cent of the cases, and I 
consider this as diagnostic evidence of an abnormal Bandl ring, but it 
is not always present. In the presence of an abnormal ring, during 
uterine contraction, the ring will retract toward the fundus or else the 
fundus of the uterus will be drawn toward the ring. In the latter 
case there will be no retraction of the fetal head at the height of an 
uterine contraction. 

I have created a term “station recession” to describe the history 
of the position of the presenting part Avhich I have observed occasionally 
ends higher up than at some time previously in the labor (18.9 per cent). 
While not diagnostic, I consider this observation as a very .suggestive 
sign of an abnormal ring. 

I do not agree with those who insist that the level of the fetus signifies 
the level of the ring. Anatomically the ring is always at the same 
level. In I'clation to the maternal abdomen, level depends upon the 
length of the lower uterine segment, Avhich is easily demonstrated dur- 
ing intrauterine manipulations by the ease with which one can raise or 
lower this level. I palpated rings at or above the level of the navel m 
44 per cent and at the promontory in 45 per cent of the cases. The ring 
was about the fetal neck in 67 per cent, the body or fetal hips, 3.8 per 
cent, and once about the neck in a breech iiresentation. 

]\Iany of these rings barely allowed entrance of the fingers between 
the ring and the fetus (30 per cent) and none had twice that .space. 
Some had no space when tliey were discovered (18.8 per cent). Onb 
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classify. In my series of 53 eases of abnormal Bandl rings I have dis- 
regarded all minor grades of abnormality and describe only those cases 
which retarded fetal advancement and remained tetauieally contracted 
even under ether anesthesia deep enough to cause wide pupillary dila- 
tion. All these cases are taken from my own private practice in white 
women and have been carefully recorded as the.y occurred over a period 
of twenty years. 

It is mj^ belief that the obstetric operation is too often glorified while 
tlie indication for it is minimized. I believe that the incidence of this 
ring is hushed under the terms "delayed labor" and "difficult for- 
ceps," cases wherein a retarding mu-seular ring may be more respon- 
sible than the lack of descent, flexion and rotation of the fetal head. 
In 12,000 deliveries in Kansas City hospitals the incidence varied from 
0.2 per cent to 0.35 per cent. 

l\Iy cases had eight noteworthy etiologic factors. In this series 21 
per cent of the patients were obese, 58 per cent were overdue by Niigele ’s 
rule, 55 per cent were primiparas, 62 per cent had the bag of waters 
ruptured at or before the start of labor, 58 per cent had a forced labor 
either by induction or otherwise, 58 per cent had pains too fast and 
furious for that particular stage of labor, 74 per cent had posterior 
positions, and last, 57 per cent were consultation cases. In the latter 
group all the maternal deaths occurred. In view of my postulation 
that abnormal rings are more common than tlie texts admit, I sound 
an added warning to those who routinely rupture the bag of waters in 
early labor, and I wish to magnify rather than minimize the danger in 
posterior positions. 

All these rings occurred in the first stage of labor and many belonged 
in the delayed labor group (58.5 per cent). Three labors lasted more 
than seventy hours. 

In the very painful laboi’s (87 per cent) only one patient had ago- 
nizing pain, while two others gave very little evidence of pain. In gen- 
eral, pains frequently decreased in intensity and lengthened in interval, 
and in a few, even returned to complete quiescence for a while during 
the labor. Morphine, scopolamine, or ether-oil generally controlled 
them while the barbituric acid compounds did not do as well. I agi-ee 
with Harper that the characteristic pain is low down in front (90 per 
cent) and not in the back. Senseless, irregular, unreliable, nagging, 
short pains, more painful to the iiatient. than lier appearance or my 
palpation would suggest, describe them host. 

Uterine contractions were as misleading as the pain and 73 per cent 
were clonic in character. Often they Avero jerky in onset, came to a 
zenith quickly, and faded slowly. Jly experience does not. agree Avith 
Harper’s, who insisted that the uterus never reached absolute relaxation 
but had the same tone between as with contractions. The diagnosis is 
not that easy. 
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whose bag of waters has ruptured many hours previously, and even 
after grasping the feet of the fetus tlie turn was so difficult that on 
several occasions I have tied gauze to the fetal feet to help make the 
turn in the version. Generally the ring relaxed when the turn was 
accomplished and only in a few cases did the ring actually retard the 
after-coming head. In these eases I applied forceps and pushed tlie 
ring backward over the fetal chin. I have always been anxious about 
the condition of the lower uterine segment, and after fetal extraction 
I have generally palpated it for ruptures. In the treatment of these 
eases the best success will follow early recognition of the Bandl ring. 

1 am still of the opinion that severe premature separation of the pla- 
centa and abnormal Bandl ring are allowable cases for manual dilatation 
of a cervix in certain cases, but I cannot agree with IMichael who ad- 
vocates massaging the uterus to relax tlie ring. In view of my 4 maternal 
deaths, 15 stillborns, and 5 babies dying in the hospital, I believe that 
we should advocate more cesarean sections and fewer podalic versions. 

The conduct of the third stage was generally routine and easy, but 
manual removal of the placenta (18.8 per cent) was often done unless 
complicated by shock (16.5 per cent) or third degree laceration (9.4 
per cent). I have never seen an abnormal ring that did not completely 
disappear -within five to thirty minutes after completion of the third 
stage of labor, ivhieh cannot be said of the constriction rings. 

Lacerated cervices (32 per cent) were repaired immediately but 
never in the presence of shock or third degi’ee lacerations. Blood loss 
of 500 c.c. occurred in 16.5 per cent and was more frequent in the 
multiparas (57 per cent). Temiieratures of 100° F. or more during 
the hospital stay were 41.5 per cent and were mostly in the versions 
(90 per cent). Recoveiy was generally rapid and pulse rates over 100 
occurred in 34 per cent and were mostly of short duration. The usual 
fourteen-day liospital stay was extended in 15 per cent. 

The fetal loss was greater in the males (75 per cent) and also 8o 
per cent were versions. The 4 maternal deaths were all in difficult 
consultation cases, all long labors, 75 per cent in primiparas, 75 per cent 
following podalic versions, and 75 per cent in very obese cases. Two 
died from shock and liemorrliage and 2 died from sepsis. There were 

2 ruptured uteri. 

CONCLUSIONS 

I have related my experience and opinions concerning 53 abnormal 
Bandl ring cases wliich occurred in my own private practice. 

I have confessed a serious maternal and fetal mortality with the use 
of podalic version, and I now urge more cesarean sections. 

I have emphasized “station recession” as a diagno.stic sign of im- 
]Kirtancc. 
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two of cases responded to liypodermics of adrenalin and none re- 
laxed with the nse of atropine or ephedrine. I have had no experience 
witli amyl nitrite, the hot tnl) hath or the hot vaginal douche. I he- 
lieve tliat these tetanic rings require long constant pressure under deep 
anesthesia if they are to he relaxed hy intrauterine manipulation. 

Diagnosis is absolute only when we feel the ring. It is ver.y sure when 
the presenting part retracts at the height of an uterine contraction. It 
is highty suggestive in the presence of station recession. It should he 
seriously considered when fetal advancement in the first stage of labor 
ceases or the presenting part is freely movable at the lieight of an uterine 
contraction, when we palpate a true ring groove, when progressive dila- 
tation ceases in tlie presence of pains (90.5 per cent) and when forceps 
applications do not allow easy advancement of a normally flexed fetal 
head without other hnown cause. I liave refused to recognize tliese 
suspicious signs in 38 per cent and allowed these cases to drift into 
very difficult problems. It is my observation that many experienced 
doctors live through a fairly successful medical life with little laiowledge 
of Bandl ring dystocia. They attribute their occasional difficult labors 
to asjmclitism and mild head extensions which their forceps will correct. 
They resort to unbelievable stresses, tugs, and crisscross pulls upon a 
fetus whose motlier is under deep anesthesia. By a tiring process upon 
a hidden ring they relax or tear it and deliver dead babies through 
badly lacerated channels. Certainly when forceps do not easily rotate 
and extract a fetus, we should be suspicions of retardation by a tetanic 
muscular Bandl ring. 

My general procedure in handling these rings was a trial with forceps 
or manual rotation of the fetal head. I manually dilated a few cervices 
when it seemed necessary. When these procedures failed I palpated 
the uterus internally for diagnostic evidence of the ring and when 
found, the anesthesia was changed to deep ether. In the meantime hypo- 
dermics of adrenalin, atropine, or ephedrine were tried and ivith the 
exception of two cases in which adrenalin was used, these dnigs have 
failed me completely. Under deep ane.sthesia I pu.shed my fingers be- 
tween the ring and fetus. Some cases required much pressure to do this. 
With my fingers over the ring, long tiring pressure was exerted against 
the ring, using the fetus as a leverage. This I now believe is wrong 
and increases the fctul mortality. Occasionally the ring dilated enough 
to allow the use of forceps and extraction (17 per cent), but genci’ally 
I was obliged to push the fetal head baclcward through the partially 
dilated Bandl ring and perfoi’m podalic version (74 per cent). 

!My experience has been that a dilated ring will always contract some 
when the pressure of the hand has been removed. A podalic ver.sion 
of itself is not a difficult procedure. It was the indication for which 
that veimon was done which cau.sed my troubles. Naturally a podalic 
version is a difficult procedure in the presence of a contracted uterus 
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My feeling about these cases is that in many of them there were unnecessary at- 
tempts to induce labor, and trouble came from forcing the uterus when it was not 
ready for labor. The real cause for the occurrence of so many of these abnormal 
BandPs rings was in the management of the early stages. BandPs ring does occur, 
but it should not occur in carefully managed eases to any such extent as Dr. Pendle- 
ton would lead us to understand. 

DR. JAMES R. BLOSS, Huntington, W. Va. — M y own opinion regarding the 
treatment of these cases is that adrenalin does relax many spasms of the uterus. 
Nevertheless when I find a Bandl ring with such symptoms as described in the paper, 
it has been an invariable rule with me to deliver that patient by section. 

PROFESSOR MILES PHILLIPS, Sheffield, England.— Dr. Pendleton has spoken 
of the use of deep ether anesthesia, and I would like to ask him the duration of the 
ether narcosis, because I think such contraction rings may disappear with prolonged 
ether anesthesia. I have on several occasions seen the rapid and absolute disap- 
pearance of the ring with the use of capsules of amyl nitrite broken under the ether 
mask — two, three, or even more in rapid succession. This method of treatment was 
introduced by G. R. Croft, of London {Lancet, 1928). I quite recognize that there 
is a certain stage where the disappearance of the ring is impossible arid it is found 
even postmortem. 

I would like particularly to speak about the eaidj' clinical phenomena which 
precede the contraction ring. That is the time, I think, when the possibility of the 
ring should be recognized. The normal time relationship between uterine pain and 
uterine contraction must first be recalled. The contraction can be felt by the 
obstetrician ’’s hand before the pain is felt by the patient and, more important 
still, the contraction only ceases after the pain is over. Of all the textbooks that 
I have consulted that by DeLee is the only one wliich mentions this important 
fact. 

"UHien these troublesome, colicky pains are suspected it is always my first step 
to place a hand on the uterus and ask the patient to explain the exact sort and 
the duration of the pain .she is experiencing. Sometimes the pain is very excruciating 
and it is usually confined to the lower abdomen, often only on one side, for the 
abnormal contraction more often produces a shelf than a complete ring. 

Another important point is that the patient often strains and struggles with this 
colicky contraction of the uterus and the attendant may be led to think that she is in 
the second stage. 

DR. PENDLETON (closing). — The statement that these cases were mismanaged 
I certainlj- agree with and it was my purpose to show this. Many of these were, 
however, consultation cases. Tliirty cases were forced labors, 35 were unsuspected 
and 38 had tonic uteri. We should have been bolder and interfered earlier. Of 
the 30 cases of forced labor, 9 received quinine, either alone or with castor oil, 
while 2 were given two or three minims of pituitrin. We feel that all of those 
cases were mismanaged. Thirteen of them also had bags and 12 had some other 
form of attempt to force labor. 

I have never carried a patient under ether long enough to show whether the ring 
would finally relax. The moderate ring will readily relax under adrenalin, but I 
have had little success with adrenalin in the tj'pe which I have described. 

The usual statistics arc not favorable to podalio version, although I did say it 
was not a difficult procedure. I did not saj' it was safe or desirable. All I .said was 
that it was the indication for which the version was done that caused my trouble. 
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I question the advisability of too fast and furious pains in early 
labor, the use of hypnotics rather than uterine relaxants during labor 
and the early rupture of the bag of waters to hasten delivery. 

From experience I doubt the value of adrenalin in relaxing these 
serious rings. 

Last, I have called attention to eight salient predisposing factors in 
my cases which were indirectly responsible for superirritable uteri and 
abnormal Bandl rings. 
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ABSTRACT OP DISCUSSION 

DR. ROBERT L. DeNORMANDIE, Boston, Mass. — "Wlien a complication giving 
a 7 per cent maternal mortality and a 37 per cent fetal mortality occurs, it deserves 
our closest consideration. I fully agree with Dr. Pendleton that there is such an 
entity as Bandl ’s ring, and that at times it is a serious complication. I do not, how- 
ever, agree with him that what he calls liis eight “salient features” are the cause 
of this ring. If excessive gain in weight during pregnancy is a cause, if primiparity 
is a cause, if early rupture of the membranes is a cause, if too severe pains for 
the state of the labor or posterior positions are causes, then I am confident that I 
should have seen many more of these abnormal BandPs rings in my own practice 
than I have. 

I was at a loss to understand why Dr. Pendleton met so many of these cases, 
and I therefore asked him if he would send me an abstract of his cases. In 
analyzing these cases I think the explanation of why he had so many abnormal 
rings is clear. Dr. Pendleton puts, in my opinion, too great stress on the patient 
being overdue. He constantly attempted to start the patient up with castor oil, and 
if that was unsuccessful he often put in a Voorhecs’ bag. Many of these cases, T 
believe, were not ready for labor, and it is a well-recognized fact that a uterus that 
is irritated oftentimes will not properly contract. Again, there were cases of 
primiparas where the head was high, and they were allowed to go into labor for a 
long while with no descent. Disproportion was present .and they should have been 
managed differently. Pituitrin was given before full dilatation. Again and again 
the patient was allowed to stay in labor with full dilatation for many hours, and 
in one case the head was in sight for four hours. Again, I do not think it is good 
obstetric practice to allow a patient witli ruptured membr.anos to be up and around 
the hospital, leaking fluid constantly, or to be sent home with ruptured membranes. 
The probability of the uterus becoming tctanically contr.actcd is great. Again and 
again these patients showed slow, nagging uterine contractions with no effect on the 
cervix, and the question comes to mind, were these patients in labor at all? Would 
it not have been ever so much better to have given them a good sound sleep and not 
to have irritated the uterus by castor oil and by putting in a large Voorhecs’ bag? 

Dr. Pendleton states that, “A podalic version is not a difficult procedure,” but 
that it is the indication for the version which cau.'ses his troubles. I disagree with 
him totally in that statement. How he can say it is not a difficult procedure in the 
face of severe tears, four of which were third degree, ruptured uteri, and his high 
maternal and fetal mortality, 1 cannot understand. In my opinion a version in a 
tight Bandl ’s ring is one of the most serious, difficult procedures there is in 
obstetrics. 
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lationsliip to nasal allergy. In this rather detailed review of the causes 
of essential dysmenorrhea, no mention is made of the relationship of 
allergy to this condition. 

Keferenees in the literature concerning the relationship of allergy 
to essential dysmenorrhea are very scanty, and so far as we are able to 
make out there are no detailed references. Duke, in his monograpb 
on asthma and allergj’-, makes a statement concerning the disturbances 
of menstruation ivith allergy. He has rather frequently observed pa- 
tients having symptoms as a result of general reaction. He states that 
a wide variety of symptoms observed in these eases have disappeared 
after appropriate treatment. In one food sensitive ease, menstruation 
which had been not onty extremely painful but had occurred twice 
monthly for years, became completely normal and occurred at four- 
w’^eek intervals upon the avoidance of foods to which the patient 
reacted, 

Cooke says dysmenorrhea or rather untimely and scanty menstrual 
flow following acute cramplike pains in the loiver abdomen is re- 
corded in two ■women twenty-six and thirty-eight years, respectively. 
In both of these cases, Cooke states, the symptoms were part of an 
immediate reaction -^vitli asthma, coryza and lu’ticaria, the menstrual 
flow itself not being apparent until three hours later and lasting 
one day. 

Rowe, in an article on food allergy, confirms the opinion of Duke 
that menstruation can be disturbed and may be irregular and painful 
by food sensitization. 

The statement of Duke that the patient had been I’elieved of all 
pain at the menstrual period following dietetic treatment of allergy, 
impressed us verj’- much. It has been known that the uterus of the 
guinea pig is the most satisfactory tissue to use in determining the 
relative potency of test allergies. As we had the opportunity of 
studying a good manj^ patients with essential dj^smenorrhea, we 
thought it would be interesting to try out his idea. As previously 
stated, the first report consisted of twmlve complete cases. The pa- 
tients complained of three symptoms: dysmenorrhea, raucous vaginal 
discharge and irregular menstruation. All ivere nulliparous women, 
ranging from eighteen to thirty-four years of age. They were under 
observmtion for from three to eighteen months. The dysmenorrhea 
complained of had existed for varying periods of years ; in some since 
onset of menstruation, in others it came on well after the period had 
been established. The mucous discharge varied from just a noticeable 
amount to that demanding a napkin be worn constantly. The irregu- 
larity of menstruation varied from six weeks to six months. The 
occupations of the patients were stenographers, college students, and 
two were unemployed. 
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I N 1926, while physician to students at the IVasliington University, 
several cases of essential dysmenorrhea came to the attention of one 
of the writers (Smith). It was felt that some form of allerg.y might 
be plajdng a part in bringing about these sjmiptoms. While this woi’k 
was going on, and several interesting eases had been observed, it was 
found that Duke, in his monograph on asthma and allergy, had made 
refei’ence to this subject. The work Avas continued, and in 1931, twelve 
cases were reported, eight of Avhieh received complete I’elief, and four 
partial relief after the causative agents Avere eliminated from the diet. 
It might he of interest to revieAv here some of the points that Avere 
brought out in this preliminary report. 

According to GraA^es, essential dysmenorrhea is a disturbance that 
is characterized at the time of menstruation by severe eramplike pains 
in the loAver abdomen from Avhich the patient is entirely free during 
the intermenstrual period. He points out that this form of dysmenor- 
rhea is distinctive and must not be confused Avith the kind of menstrual 
pain resulting from aggraA^ated menstrual congestion, complicated by 
various pehuc disorders, particularly salpingitis and other pehnc in- 
flammations. To the latter type the term secondary or acquired dys- 
menorrhea is giA’^en. GraA’es mentions that essential dysmenorrhea is 
one of the most common gynecologic diseases, hut comparatiA’ely little 
is knoAvn concerning its etiology. In discussing the etiology, he tells 
us that the old authors regarded the cause of dysmenorrhea as entirely 
mechanical. Other AA’riters diA'ide dysmenorrhea into three classes: 
an organic foimi, depending on ohstmction, a congestive and a neu- 
I'algic form. GraA*es states that Schroeder thinks there may be an 
exeessiA'e irritation of a A’egetatiA'e nerA’ous system by toxic substances 
that the function of menstruation cA'okes in the blood. This theory is 
.su}>ported, GraA’cs suggests, by the relief that is often secured from 
the administration of atropine. He also mentions the so-called nasal 
dysmenorrhea Avhich has been described by Pliess and elaborated by 
Schaeffer. Pains of dysmenorrhea haA'e entirely disappeared by the 
applic.ation of cocaine to the tAiberculum septi of the nose, Avhich is 
designated as the genital .spot. This is interesting to mention, because 
one of the oases of dysmenorrhea Avhich aa'os cured, Avas found in re- 
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lieve most of these reactions wpnld be considered doubtful or negative 
by those accustomed to seeing the tremendous wheals and areas of 
erythema that have been mentioned so frequently in children and some 
asthmatic individuals. 

In our series, the foods most frequentlj’’ giving positive reactions 
were wheat, eggs, milk, chocolate, fish, beef, pork, nuts, beans, pepper, 
cabbage, cauliflower, etc. We were impressed that in so small a 
series, five patients had had abdominal operations and three dilatation 
and curettage because of dysmenorrhea, and that none had experi- 
enced more than temporarj'- relief bj^ these operative procedures. We 
mention, without knowing the significance of the fact, that three be- 
came pregnant after being on the diet a very short time. 

Upon further study of the nine eases that gave only partial relief 
to allergic treatment, by adding thyroid extract to our treatment, two 
of these immediately became completelj^ relieved. If the diet was 
broken and the thyroid continued, they dropped back into the group 
of partial relief. There was one other ease that by the addition of 
lutein substance became a complete relief. In the six cases that were 
recorded as no relief, one exi)erienced partial relief by taking thy- 
roid, and two others were considerably relieved by taking emmenin 
and continuing their diet. We mention this additional therapy be- 
cause we are definitelj’’ of the opinion that allergic dysmenorrhea is 
often combined Avith endocrine manifestations, pehde inflammation, 
malpositions and tumors. 

The complete cures are veiy striking indeed as illustrated by the 
five following case reports : 

Case 1. — M. D., aged tAventy, college student. Has hay fcA’cr spring and fall. 
Known to be sensitive to oak and ragn'eed pollen. Opei'ated five years ago, ap- 
pendectomy and right oophorectomy, slight relief. Physical and pelvic examinations 
negative. Menses, onset fourteen years, eA’cry ten days to eight rveeks. Pain at 
menses began about one year after onset of periods. Pain for one full day, fre- 
quently for two or three days. Marked nausea. No vomiting. Moderate amount of 
mucous vaginal discharge. Has noticed abdominal pain or discomfort and nausea 
after eating fish, oysters, shrimp, cabbage and cranberries. Positive skin tests 
were obtained to fish, milk, eggs, chocolate, beans and peas. On eliminative diet. 
Free from pain for six consecutir-e months. Was exposed to excessive pollen, follooed 
by rhinitis, coryza, and painful menstruation after ten-day interral. Again free o 
pain for four months while on diet until exposed to ragweed, folloived by rhinitis, 
coryza, and seA-erc dysmenorrhea AA-ith menstruation at fourteen-day interA-al, l^ext 
five menses at regular interval and free of pain, diet had been continued. 

Case 2. — E. L., aged tAA-enty-four years, houseA\-ife. Married three years. No 
pregnancies. ScA-cre cramps first day of menstruation. AlAva 3 's nauseated. 
vomits. Severe mucous vaginal discharge. Menses, onset 13 j'ears, CA-cry 28 to^ ■> 
daj’S and lasts four or five daj-s. Onset of dj’smenorrhca four j-ears ago. 
and pelvic examinations negative. No familj- or iiersonal historj' of allcrgA'. bora 
skin tests A\-ere mildlj' positiA-e or questionable to most foods. Patient Avas put on 
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Since this report, 35 additional patients have been treated with com- 
plete relief in twentj’’, partial relief in nine and no relief in six. It is 
interesting to note in this series of cases that 32 were nulliparous and 
tliree were multiparous. Their ages, at the beginning of tlie study, 
varied from fifteen years for the j'oungest to tliirty-four years for 
the oldest. They have been under observation for periods of from six 
months to five and one-half years. In some the symptoms began with 
the onset of menstruation, but in others tlie difficult}' came on many 
years after the menstruation had been well established. The irregu- 
larity of the menstrual periods varies tremendously, from intervals of 
six days to intervals of three and four months. The mucous discharge 
existed from just a noticeable amount to amounts demanding that a 
napkin be worn almost constantly. The occupations of this group 
were clerks, stenographers, college and high school students, nurses, 
housewives, and unemplo 3 'ed. After this study was begun, it was 
found that a careful and complete personal history and family his- 
tory for the presence of allergic manifestations was of utmost impor- 
tance. We found, in our group, that 26 of the individuals gave a posi- 
tive histor}^ of some form of allergy in the immediate family, such as 
asthma, hay fever, urticaria, and eczema. The individuals in 21 in- 
stances gave a history of other symptoms found to be definitely al- 
lergic or suggestive enough to be considered allergic. In analyzing 
these 21 cases, twelve gave a history of abdominal i)ain, nausea, vomit- 
ing, and abdominal distress after eating certain known foods. Another 
six had noticed nasal symptoms, while there were three who knew 
certain foods would cause them to have hives, two others asthma, 
and two some form of eczema, these women often giving a history of 
two or more symptoms. We believe that if a more careful histoi-y 
had been taken in the earlier cases, the incidence of allergic symp- 
toms other than dysmenoi’rhea would have been higher. 

In determining the sensitivity of the individual to foods and other 
substances, the common skin tests by the scratch method and by the 
intradermal reaction method were used. The substances other than 
foods for which tests were made were: pollens, house dust, silk, cot- 
ton, hoi’se dander, insecticides, etc. In the cases giving a history of 
gastrointestinal symptoms, Rowe’s trial diets were most helpful in 
eliminating the causative faetoi*s. The leucocytic reaction to sensitive 
substances probably would be of considerable value in studying cases 
of this type; however, it was not used in this series. The .skin tests 
by both the scratch and intradermal methods were read in fifteen to 
thirty minutes. Quite frequently a more positive reaction was seen 
at the end of several hours. The most frequent reaction was of small 
elevated areas surrounding the test, with little or no erythema. We be- 
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abroad. On this account we feel that any patients who are suffering 
from essential dysmenorrhea should be thoroughly tested for causative 
factors before any such operation is performed. 
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TPIE FORGOTTEN MAN IN OBSTETRICS 

Palmer Findley, M.D., Omaha, Neb. 

' I ^00 often,” said Robert B. Lloyd, “do we forget those who first 
■■■ forced their way along paths which in the future become well fre- 
quented thoroughfares . . . too often is the honor due to these pio- 
neers pushed into the limbo of obscurity by the very weight and mag- 
nitude of the chain, the initial links of which they themselves had 
helped to forge. ” 

It was so in the making of the obstetric science. There have been 
men whose names are seldom mentioned and whose works are little 
known, yet they forged the fii’st links in the chain of observation and 
experimentation, and so were an essential part in the making of price- 
less contributions. They are the forgotten men in obstetrics. 

The best robbed man in medical history was Soranus the Ephesian, 
wlio lived in the second century of the Christian Era. Throughout 
ancient and medieval times medical authors were not so meticulous 
as now in giving credit whei'e credit was due. This, coupled with the 
singular incident that the books of Soranus “On the Diseases of 
Women” were unknown to succeeding generations until 1838 ivhen 
August Lobeck of K6nig.sberg translated them from the original Greek, 
accounts for the fact that for fifteen hundred years Soranus remained 
in comparative obscurity^, his ivorks gai’bled by all writers on ob- 
stetrics down to the time of Mauriceau at the end of the seventeenth 
century. It ivas kloschion, who probably lived in the sixth century, 
to whom much of the credit was given for the teachings of Soranus. 

A disciple of Hippocrates, Soranus is now recalled as “The Obste- 
trician of Antiquity.” Dissecting the human body he observed that 
“the uterus is not convoluted as in the brutes but more like a cup- 
ping glass,” this in contradiction to the ancient writei-s who, fading 
to di.sscct the human body, assumed that the uterus of woman had 
lAvo horns as in beasts. Verification of tlie observations of Soranus 
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Eowe 's trial diets, No. 4 being found quite satisfactory'. At the end of three months 
patient was free of pain, nausea and vomiting at menses. During the following two 
years, patient reported she was free of pain as long as she did not break her diet 
top. often. 

Case 3. — ^E. J., aged nineteen years, student, single. Eczema of hands and arms 
for three years. Cramps for first two days of menses, severe first day. Brother has 
asthma. Physical and pelvic examinations negative, except uterus is tender to bi- 
manual pressure. Menses, onset twelve years, every twenty-eight to thirty days, lasts 
four days. Onset of pain at beginning of menses. Skin tests positive to pork, 
eggs, milk, nuts, beans and chocolate, doubtful to beef, lamb, com, wheat, and 
cream. Free from pain for four months while on diet, eliminating above foods. 
Eczema of hands and arms markedly' improved. 

Case 4. — kl., aged twenty-six years, married six years. One spontaneous mis- 
carriage at three months throe years ago. Menses, onset fifteen years, every twenty- 
eight to sixty days, lasts four to five days. Cramps with beginning of menses, severe 
for two days and sometimes throughout entire period. Mucous vaginal discharge 
for about two years, at times quite profuse. Has known for several years that eggs, 
bananas, tomatoes, and onions caused abdominal discomfort and nausea. Physical 
examination negative. Pelvic examination shows profuse thick white vaginal dis- 
charge, some in cerncal canal. Cervix normal size, shape and position. No infection. 
Corpus normal size, shape, position, and mobility. Small ovarian cyst, left. Put on 
Eowe’s diet No. 1, with relief of all pain. Diet increased to Eowe's No, 3. Next 
five successive menses, cramps were so slight that she did not want to do anything 
further. Encouraged to increase diet one food at a time. 

Case 5. — E, S., aged eighteen years, student nurse. Severe cramps, nausea and 
vomiting with menstruation. Irregularity' of nien.«truaiion. Has known for many' 
y'cars that bread and pork would cause nausea and abdominal distress; if eaten 
excessively', vomiting and diarrhea. On.^ct of men.'-es twelve years, every twenty-eight 
days to three months, lasts four days. Onset of dysmenorrhea and irregularity 
with onset of menstruation. Confined to bed one day always, frequently two days and 
occasionally' cramps through entire four day.«. Physical examination and recto- 
abdominal examination were negative. Inlradcnnal skin tests were positive to wheat, 
pork, chocolate, bananas, pepper, and house dust. On a diet free of the above foods, 
she immediately' went free of all pain for four months. At this time diet was broken 
for two months of necessity', with return of dy'smenorrhea and some irregularity. On 
two other occasions, for convenience, the diet was broken for one- or two-week inter- 
vals with partial return of symptoms. After being free of symptoms for seven months, 
graduated feeding of wheat, as is frequently' done in allergic children, was started 
six months ago, beginning with a well-toasted cracker daily' and increased to two 
slice.s of broad with each meal at the present lime. The August and ficpternber, Ifi.'iO. 
periods had a noticeable pain, which means that lier tolerance has been exceeded 
and wc must drop back to one slice or maybe two, well toasted. .She has been 
under study for two years and ten months. 

We are unable to .suggest the frequency of allergy' a.s a causative 
factor in the tot.'il number of tbo.se suffering from dysmenorrhea. 

In eonclusion we feel tbal this work sltows very definitely that al- 
lergy plays part as a eansative factor in e.ssential dysmenorrhea. This 
is of particular imiiortance since presaeral syiiquatheetomy Inis been 
I'utbcr frequently advocated in the recent past both in America and 
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We have referred to Ambi-oise Pare wlio is credited with having 
revived the ancient practice of podalie version, but Pare himself did 
not lay claim to such distinction. Called b 3 ’' Smellie “the famous re- 
storer and improver of midwifeiy, ” Pare confessed that he had first 
seen the operation performed b^’’ Thieny de Heiy and Nicole. While 
failing to popularize the procedure (this was the contribution of 
Maui’iceau, Cuillemeau and Poi-tal), he extended the indications laid 
down bj^ Soranus bj'' resorting to version in severe hemorrhages and 
where immediate delivery was imperative. 

Nearlj^ a century before Carl Siegmund Crede published Leitung dcr 
NacJigehurisperiode, in which he described his method of delivering the 
afterbirth bj’" external manipulations, John Harvie, a modest and retir- 
ing associate of Smellie in the teaching of midwifeiy at Wardour Street, 
Loudon, and the successor of the Lancashire Scot after he retired to 
his native village of Lanark, published an unpretentious book entitled 
Practical directions showing a method of preserving the perineum in 
Mrth and delivering the placenta without violence (London, 1776). 
While lacking in manj'- of the details Harvie ’s work omitted none of 
the essential features which marked the technic of Crede, whose name is 
by common consent associated with the procedure. Harvie observed 
that if the placenta is delivered by natime alone or bj’’ gentle external 
manipulations, it will come away inverted. If delivered bj^ force tiie 
reverse takes place ; that is, the lobular side comes awaj’- first. Harvie s 
work appeared thirteen years before Baudelocque described the two 
waj^s in which the placenta extrudes from the uterus, and although 
about one hundred years had elapsed, the names of Schultze and Duncan 
were embodied in the two methods of placental protrusion. 

There is much of romance in the histoiy of ergot. Ranking among 
the great plagues of earlier times ergotism claimed 400,000 victims m 
Prance in 994 a.d., with sporadic recurrences of epidemics on the 
continent of Europe and in England until well into the nineteenth 
centurjL John Steains (1770-1848) popularized the use of ergot in 
obstetric practice and defined its limitations, but ergot was admin- 
istered as an oxytocic bj’- Joachim Cameraritus in 1588, and the mid- 
wives of Prance, Ital.y, and Germany are said to have emploj'ed the 
drug for generations. There is abundant evidence that throughout 
the Middle Ages midwives recognized the abortive qualities of ergot 
and prescribed it in their practice. Stearns tells of his attention hav- 
ing been called to ergot bj’ an old woman who was an immigrant from 
German}', and she probabl}' acquii’ed her knowledge of the drug m 
her native countiy. 

Scipio Mei’curio, a Dominican monk of Venice, Ital}', in the sixteenth 
centur}’, mixed his philosopln' and theology with the stud.v and prac- 
tice of obstetrics. Possessed of all the eccentricities of a genius, this 
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came a tliousand years later with Leonardo da Vinci (1452-1519) and 
Andreas Vesalius (1514-1564) in their graphic portra 3 mls of the gravid 
uterus. 

Histoiy records that Soranus was first to instruct midwives in the 
technic of podalie version, only to have this priceless invention all hut 
discarded until the time of Pare earlj' in the sixteenth eentuiy. He 
emplo 3 ’'ed the knee-elbow position in the puerperium and delivered on 
the birth stool. "While claiming no originality in either of these pro- 
cedures, Soranus, and before him Hippocrates, anticipated the Tren- 
delenburg position. To replace the prolapsed uterus the.y bound the 
knees, ankles, and hips to the rounds of a ladder and hoisted the lad- 
der to the gables of the house. It was Soranus, not John Harvie in 
the eighteenth eentuiy, who first instructed midwives how to protect 
the perineum from injuiy in birth. 

We are wont to think of gynecologic surgery as a modern invention, 
but there is abundant evidence that Soranus and his contemporaries 
performed major pelvic operations. Certain it is tliej’^ who performed 
vaginal hysterectomies, probably- b}' the application of the cauteiy. 
Commenting upon necrosis of the prolapsed uterus, Soranus said: 
“The blackened portion is to be resected in the same waj* as we resect 
the lobe of the liver or lung which has become necrotic from prolapse.'’ 
When the Arabs took over the relics of Greco-Roman culture the 
operative art of the ancients gave waj' to the branding iron. Said 
Albucasis, greatest of Arabian surgeons: “Tlie operative ai't has dis- 
appeared from among us almost without leaving aiy trace behind. 
Onlj- in the writings of the ancients do we find some references to it, 
but these, hy bad translations, b.y erroi's and alterations, have become 
nearL’- unintelligible and useless.” 

The birth figures of Soranus, depicting the fetiLS in utero in all man- 
ner of grotesque attitudes, were credited to IMoschion of about the 
sixth eentuiy and garbled and distorted bj^ Rosslin in the Rosevgarten, 
published in 1520. The.y aiipeared in works on midwifery to the 
seventeenth eentuiy without acknowledgment of their original source. 
Ludicrous as the.v appear todaj', the\' were accepted in good faith until 
late in the fifteenth eentuiy Avhen Leonardo da Vinci .sketched the 
fetus within the uterus l.ving in its natural position. 

Commentators tell us that Soranus was a diligent student of the 
works of past mastci-s and faithfulh* acknowledged his obligations to 
them. It is unfortunate that posteritj’ failed so signallj' in doing him 
the honor that was his due. He was above all others “the forgotten 
man in obstetrics.” But he was not the onl.v obstetrician pushed into 
“the limbo of obscuritj',” while credit was accorded to a successor 
more gifted in the art of publieit.v or more, favored by social and pro- 
fessional contacts. 



340 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

Eminent in the field of letters, Oliver Wendell Holmes is credited 
with having made one of the most signal pronouncements in the historj' 
of medicine. His essay on “The Contagiousness of Puerperal Fever,” 
was indeed an inspired document, presented with cogent logic and 
withering satire. It was an assemblage of evidence gleaned from the 
literature and from personal correspondence hut lacking the back- 
ground of laboratory research and clinical observations which marked 
the contributions of Semmelweis. With no thought of disparaging the 
contributions of Holmes and Semmelweis, we recall that at the time 
Semmelweis was making his observations and experiments in the 
Vienna hospital, a young interne in the Maternite d ’Paris was strug- 
gling with the same problem and ultimately arrived at almost identical 
conclusions. Later, he obtained results in the lowering of the maternal 
mortality of puerperal fever that were comparable to those obtained 
by Semmelweis. Steiihane Tarnier knew nothing of the work of Sem- 
melweis when pursuing his investigations, yet there was a striking 
similarity in their methods of procedure and in their results. It was 
he who introduced the term “puerperal septicemia.” 

Not until well into the eighteenth century was there anything ap- 
proaching a clear conception of the contagious nature of the malady 
and even then it was not known that the disease could be conveyed 
from one individual to another. Living in comparative obscurity in 
the latter half of the eighteenth century Charles White “travelled 
along unknown paths which later became open thoroughfares.” A 
contemporary of William Smellie and William Huntei*, White stressed 
the retention of the lochia as an etiologic factor in puerperal fever and 
recommended elevation of the head of the bed to promote drainage; 
thus anticipating the so-called Fowler position. That he anticipated 
antisepsis long before the time of Lister is evidenced by the following 
quotation from his Treatise on the Managemeyit of Pregnant and LyiiW- 
in Women (London, 1772). 

“1 must not omit to mention in this place,” said he, "the good effects I ha'NO 
experienced from emollient or antiseptic injections into the uterus, by means of a 
large ivory syringe, or an elastic vegetable bottle. ... I have by this means knoun 
the fever much assuaged, and in many cases wholly extinguished.” White stre.=.'-eil 
the importance of isolation of fever stricken patients and the disinfection of the 
lying-in wards; he advocated clean linens and the delivery of women in rooms sot 
apart from the contaminated ward.s. 

In the years 1790 to 1792 Alexander Gordon of Aberdeen was in the 
thick of an epidemic of puerperal fever. Prom clinical and postmortem 
observations Gordon arrived at the conclusions that the disease was 
contagious, that it Avas a specific disease affecting lying-in tvomen. He 
pointed out that “the matter is readily and copiously admitted by the 
numerous patulous orifices Avhich are open to imbibe it, by the separa- 
tion of the placenta from the uterus.” 
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monk of tlic Dominican order paid homage to no authority. To his 
mind Hippocrates Avas not infallible, Avicenna sometimes spoke non- 
sense, Aristotle Avas not ahvays the aausc philosopher and scientist, 
AA'errois Avas fooled by tlie old AviA'es’ tale that AA'omen can become 
pregnant AAutlioiit a husband AA’hen in a bath, Galen awts Avrong in 
teaching that the uterus contains separate compartments and that 
early pregnancy can be diagnosed by the ajipearanee of the urine, and 
the great Parc AAms remiss in failing to recognize the hymen. 

Blereui’io aams the author of the first A\*ork on midAA'ifery published 
in Italy. This remarkable Avork (La Comm arc, 1596) held a command- 
ing position in Itah" and Germany for 150 yeai’s. TA\m chapters are 
deA'oted to the subject of cesarean section in AAdiieh the author Avas the 
first to suggest the cesarean operation in conti’acted peh’es. "Writing 
of combined version, noAv credited to Braxton Hicks, Mercurio said : 
“The midAA'ife ought to use her hands, A\dicreby she keeps one hand 
in the birth canal and the other on the abdomen ; she may try to turn 
the child’s head doAA'iiAA'ard and the feet upAvard. It may seem hard 
for the person aa’Iio is not accustomed to manipulate but often it is 
easy to accomplish. One must not be in a hurry or excited, but A\'ait 
patiently until the child is turned.” He referred to the “hanging 
legs” position AAdiich Albueasis introduced in the tenth century, and 
"Waleher popularized and Aims giA’cn title to in the nineteenth century. 

Neither Braxton Hicks nor Marmaduke Burr Wright claimed pri- 
ority in the technic of podalie A’ersion, save in the development of 
certain details in the procedure, each contending for the credit for 
having fir.st suggested the part played by the extei-nal hand in facilitat- 
ing the turning. That neither Hicks nor Wright is entitled to credit 
for originating the basic principles of combined external and internal 
A'crsion is clearly set forth in the i-ccords. Tavo and one-half centuries 
before the time of Braxton Hicks the Dominican monk (Seijiio '\rer- 
curio) described a somoAA'hat simitar procedure in his “il//d?c/fc” book, 
and before him Hippocrates. Soranus and Rosslin referred to cephalic 
vci*sion by the cojoined action of the tAvo hands. Wigand described 
the technic in detail in 1812 and Hme. La Chapclle (1769-1821) re- 
ferred to cephalic A’ci’sion, only to condemn it. 

Hendrik A'an DeA’enter of the Hague aavis fii^st to call attention to 
the peh'ic axis, but he is not entitled to the credit for priority in point- 
ing out that the main cause of obstructed labor is to be found at the 
inlet of the pelvis. It AA-as !Mauquest de la Mottc. a country prac- 
titioner in the A'illage of Picardy. aa’Iio is entitled to the distinction. 
Fashender says, “History aamU record a prominent ])lace for dc la 
Motle in the doctrine of the nai'roAA' pclA'is.” This remarkable man 
made his daily rounds on lioi*seback, and in his isolation he acrinircd 
a resourcefulness that marked him as an obstetrician f»r unttsttal attnin- 
nieuts, jmrhaps the greatest of his time. 



ANALGESIA IN LABOR CONSIDERED PROM THE STAND- 
POINTS OP MEDICINE AND PSYCHOLOGY* 

Gertrude Nielsen, M.D., Oklahoma City, Okla. 


/^BSTETRICS seems to be today at much the same turning point 
as a hundred and fifty years ago. 

After 1730, the forceps, the “noble and beneficent” instrument of 
the Chamberlens, became generally accepted. It was used exten- 
sively by the Prench aceoucheui's who were the leaders in obstetrics 
for more than a hundred years. They considered obstetrics as a 
branch of surgery and the art of deliverj’^ as a problem in operative 
skill. Smellie in England, on the other hand, resented the transfor- 
mation of a natural process into an artificial one and placed obstetrics 
on an anatomicophysiologie basis. His work on the pelvis and 
Hunter’s treatise on the anatomj’’ of the pregnant uterus, laid down 
the fundamental principles of obstetric science ,- for, in obstetric 
thought, the size of the pelvis and uterine function are the poles 
around which all problems of labor revolve. To the pi’esent day the 
teachings of the English school, which rely more on the forces of 
nature than on the skill of man, dominate conservative obstetrics. 

However, of late, the principles of the Preneh school seem to have 
been rcAuved. In the words of Plass^: “The most striking change in 
obstetric practice in the last fifteen years has been the great increase 
in operative deliveries. A certain few have raised their voices against 
the tide of radicalism, but apparently without stemming its rise.’ 
The anaL’^sis given in the Pifteen States’ Report” and the Report of 
the New York Academy'" of Medicine on Maternal Mortality,"'’ shows 
that there is at present too frequent and incompetent interference in 
labor. A marked increase in cesarean sections, in some hospitals as 
high as 500 to 1,200 per cent has taken place in recent ^mars.^ Deliv- 
ery by forceps, as a so-called prophylactic operation, is being recom- 
mended by some obstetricians as the safest method of terminating 
labor. To be sure, many accoucheurs deliver by forceps Avith a mini- 
mal risk; but the fact remains that operative delivery carries Avith it 
an added mortality and morbidity for mother and child. 

I strongly share the opinion of many observers that a major cause 
of this di.sheartening situation is the increased use of analgesics in 
labor. This contention is borne out by a study of foreign statistics. 
In Holland and the ScandinaAuaii countrie.s, Aidiieh liaA'e the loAvest 
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To Gordon should go the credit of recognizing puerperal fever as 
a wound contamination and for identifying the carriers of the con- 
tagion. Semmelweis believed the Aurus to be decomposed animal 
organic matter, which recalls the story that in the ninth century 
Rhazes, the Arabian, must have associated decomposed animal organic 
matter Avitli disease. In order to determine the site of a hospital in 
Bagdad, it is said that he hung portions of meat about the city and 
where the meat was last to spoil, there he built the hospital. 

Augustus Hauptman and Christean Langius had the misfortune to 
be horn tAvo hundred and fifty years too soon. ForeshadoAving the 
observations of Schaudinn and Hoffmann they contended that the 
A’-enereal poison Avas nothing other than “a numerous school of little 
nimble, brisk invisible Ihdng things, of a very prolifiek Nature, Avhieh 
when once admitted, inci*ease, and multiply in Abundance ; which lead 
frequent Colonies to different Parts of the Bodj’^; and inflame, erode, 
and ulcerate the Parts they fix on.” 

Their contemporary, John Astruc, physician to Louis XIV, retorted: 
“If it Avas once admitted, that the Venereal Disease could be produced 
by invisible living things SAvimming in the Blood, one might Avith equal 
Reason allege the same Thing, not only of the Plague . . . but also in 
the Small Pox, H^'^drophohia, Itch, Fetters and other contagious Dis- 
eases . . . and thus the Avhole theory of medicine would fall doAvn. ” 
Tavo hundred and fifty 5 ^ears later, says Howard Haggard, “Pasteur 
demonstrated that contagious diseases Avere caused by little living 
things, bacteria.” In 1905 Schaudinn and Hoffmann found the organ- 
ism of sj^philis “swimming in the blood”. . . and revealed their “very 
prolifiek Nature, which when once admitted, increase and multiply in 
Abundance; Avhich lead frequent Colonies to different Parts of the 
Body (and inflame, erode and ulcerate the Parts they fix on).” 

We are told that “He Avho cannot render an account to himself of 
at least three thousand years of time, Avill always grope in the dark- 
ness of inexperience and merely live from day to day.” This is but 
another Avay of saying that the achievements of today are deeply 
rooted in the past. 


446 Aquila Court 
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Since normal uterine function is the all-important factor in the ex- 
pulsion of the child, and since the character of the contractions is our 
best index of the progress of labor, the danger of any procedure which 
disturbs uterine function and distorts labor is obvious. In addition, 
uterine dysfunction predisposes to hemorrhage in the third stage. 
Furthermore, it is known that patients who are afraid before an oper- 
ation often suffer from shock. This has been explained as damage 
to the cells of the higher nerve centers transmitted by afferent im- 
pulses from the trauma.^® Even deep surgical anesthesia is unable to 
overcome the influence of emotion. Hence, in labor, where fear is a 
major cause of pain, psychic damage cannot he prevented anes- 
thesia. 

Finally, all analgesics cause a depression of the respiratory center 
of the fetus. Since inefficiency of this center is a striking character- 
istic of the newborn, the cause of such vague conditions as apnea, 
delayed respiration, asph3’-xia and atelectasis, when not due to gross 
birth injuries, is obvious in many eases.^^ 

Easy spontaneous deliveiy is of no little importance to the child, 
for it has been indicated bj'’ psj’^ehoaiialj'^sis tliat inability to overcome 
the birth trauma is one of the causes of neuroses in later life.^" 

In spite of what has been said here, manj’- obstetricians claim that, 
without risking their practice, thej’’ are unable to resist the demand 
of women for short and painless labor. This shows a lack of proper 
education of the patient and a failure on the part of the physician to 
consider the important psychologic aspects of childbearing. 

It is much to be regretted that so little work has j’-et been done on 
the psychology of pregnancjL^^ Conception is often accompanied bj' 
a strong emotional reaction ranging from exultation in the case of 
successfully treated sterilitj'- to despair when the pregnanej’^ involves 
social disapproval. Even in normal eases the pregnant woman is emo- 
tionally unstable and latent ps^’^ehic disturbances often become mani- 
fest.^^ 

Childbearing is so essential an experience to a woman that the 
thwarting of its normal coui\se bj^ the excessive use of analgesics may 
cause damage to her personality. If she is carried thi’ougb delivery 
in an unconscious state, she is deprived of the experience of giving 
birth to her child, and in some cases she will pay for this escape from 
reality by nervous disorders.^^ 

As shown bj' Read^^ in his admirable book, Natural Childbirth, fear 
is the principal cause of pain in labor. The uterus is capable of pro- 
ducing rhythmic contractions independently of the autonomic and 
S5’'mpathetic nervous sj'stems and, like other protected viscera, it ba-s 
no nociceptors. Hence, uterine function should not be cssentiall} 
painful. Observations of labor among primitive peoples bear out tins 
conclusion.^® 
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infant and maternal mortality, analgesics are used very judiciously, 
and operative delivery is resorted to only in about 3 per cent of the 
cases as compared to 20 per cent in New York. 

It is not my intention to condemn analgesics altogether. I consider 
their use justified in the second stage of labor. However, I maintain 
that the routine administration of analgesics in the first stage is as 
wrong as any other indiscriminate medical procedure. 

A study of the various drugs used shows that an analgesic which is 
perfectly safe for both mother and child has not yet been discovered." 
It seems that with the commonlj' used anesthetics, such as ether, 
chloroform, and nitrous oxide and oxygen, the mother carries the 
main risk. If applied intermittent!}’' during the second stage, their 
administration has been approved by all obstetric schools. 

The drugs used to produce amnesia and analgesia, on the other 
hand, appear more dangerous to the fetus.® Morphine and its deriva- 
tives, mostly used in combination with scopolamine, have been con- 
demned by many investigators'^ because they prolong the second stage 
and too often cause asphyxia in the fetus. 

Gwathmey's analgesia, which is a combination of morphine with 
magnesium sulphate and rectal ether and quinine, is widely used.® 
The following complications make it objectionable: rectal imtation, 
ether shock, arrested labor, fetal asphyxia and narcosis which are fre- 
quent and at times serious. 

Recently the barbiturates have been introduced into obstetrics. 
Their pharmacologic action is hj-pnotic, sedative and antispasmodic, 
mildl}’- analgesic and only in large toxic doses anesthetic. Judging 
from the clinical disadvantages mentioned by several investigators, 
large toxic doses have apparently been used. These disadvantages 
are"^: 

1. The administration requires the close attention of the physician or of two 
trained attendants, since in some cases restlessness and excitement result which 
make the patient difficult to control, e.specially during labor. 

2. The initial drop in blood pressure and respiration after intravenous administra- 
tion is sudden and sometimes alarming. 

3. At times the analgesia is uncontrollable and must be counteracted by the 
prompt use of stimulants. 

4. A decided increase in operative deliveries results and often deep apnea in the 
child. 

All the drugs mentioned reduce uterine contractions, both in fre- 
quency and in strength, and thus interfere with normal uterine fmic- 
tion.® They prevent the very essential cooperation of the mother in 
the second stage, thereby causing an arrest of labor and making 
operative delivery inevitable. 
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- The beginniug of the second stage is marked by a change in the 
mental attitude of the patient. All feeling of futility is gone ; she con- 
centrates "with deliberation on the task to be accomplished. In spite 
of the more painful contractions, resolution and courage take the 
place of resignation. We can now safely administer an anesthetic and 
thus make easier her full cooperation in the expulsion of the child. 

The head should not be delivered at the height of a pain. At the 
projier moment, the mother is told that her baby is about to be born 
and asked to bear down slowly as the contraction subsides. The liead 
is then delivered by preserving its flection during its passage tlirough 
the vulva, and with the onset of the next contraction the shoulders are 
lifted over the iierineuni.^^ With proper management the vulva and 
the perineum are completely relaxed and permit the passage of the 
child without injury. 

This active participation in giving birth to her cliild will be remem- 
bered by the mother long after the troubles of pregnancy and labor 
have been forgotten and will be cherished as an experience wliich slie 
would not miss. 

In the third stage the parental instinct appears with its overwhelm- 
ing joy and tendeimess to the baby enhanced bj'’ the pride of accom- 
plishment. Tiiese emotions Avill be carried into the puerperium and 
further quick recovery. 

In my observation no woman, wiietlier intelligent or unintelligent, 
modern or old-fashioned, wants the birth of her baby to be a blank 
in her memory. Cerlainly, few will wdsh to be relieved of pain at the 
ri.sk of harm to her baby. 

It is to be hoped that future cliemical and pharmacologic work will 
provide us with more satisfactoiy analgesics. Research on the psy- 
chology of childbearing, too long neglected, should be even more valu- 
able, for, as here indicated, new drugs are needed less than improved 
obstetric management. 
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Eeligion and folklore, as well as early obstetric practices, have pro- 
duced in civilized woman a fear of childbirth which, if not overcome 
by proper psj^chologic management, constitutes a serious obstacle to 
normal parturition. Much damage is done by irresponsible allusions 
to the dangers of childbirth and by sensational magazine articles 
which have gone so far as to advocate cesarean section as the only 
linmaue method of delivery. 

The discomfort at labor is not intolerable. Labor pain is inter- 
mittent, lasts only a limited time and is followed b}^ a natural am- 
nesia. Its function sets it apart from pathologic pain, a fact which is 
readily understood b.y the patient and deserves greater recognition by 
the physician. If the question of pain relief is raised by the patient, 
which by no means happens in every ease, we assure her that she 
will be given all the relief ueee.ssary for her and compatible with the 
safety of her child, thus indireetl3’’ eonve^nug tbe idea that drugs are 
not alwaj^s harmless to the baby. 

If childbirth is such a profomrd experience in a woman’s life, it is 
the duty of the obstetrieiair to make it a happ.y one and not an ordeal 
or a tragedjL The phj^siciarr should realize that he has an important 
function as an educator. The obstetrician is fortunate in having nine 
months irr which to teach the patient sound ideas about childbearing. 
Much can be accomplished b.v giving her a good book to read, and 
careful psj^ehologic obseryatioir .should be made a part of the prenatal 
care. With sufficient psj’chologic ability, the ph3^sician should be able 
to win her absolute confidence and thereby dispel all doubt and fear. 

To be sure, there appears during the last weeks of pregnancj’- an ir- 
rational awareness of the mj’Steiy to be experienced b^^ each woman for 
herself at the time of deliveiy, but it Avould be a mistake to interpret 
this inarticulate sentiment as fear of pain. 

The kejuiote of the successful management of labor is the conscious 
participation and cooperation of the patient. She should observe her 
contractions and keep a record of them while the^* are still mild. If 
taught that hard, long contractions are the ones which will accom- 
plish the birth of her child, she will wait eagerL’" for tlie “good” con- 
tractions and discount the occasional light ones. 

During the tedious first stage of labor, the ps.vchologic skill of the 
ply^siciau is all-important. He should attempt to iireserve as long as 
possible the elation which the patient experiences in anticipating the 
coming of her bab^L Later, he should guard against fear and exhaus- 
tion b.v his cheerful confidence and assurance that all is well and b^^ 
encouraging relaxation. If necessaiy, he ma.v administer a single 
small dose of analgesia for the purpose of dulling the activity of the 
mind rather than producing insensibility to pain or eA’^en unconseiou.sness. 



CHROMIC ACID FOR THE TREATMENT OP CHRONIC 
INFECTIVE ENDO CERVICITIS 

Julian Waldo Ross, M.D., Washington, D. C. 

(From the Department of Obstetrics and Gynecology, Howard Dniversiiy School _ 
of Medicine and Freedmen^s Hospital) 

rAURING the past twenty years, I have treated 250 cases of chronic 
infective endocervicitis by the nse of chromic acid Avith’ its com- 
plete eradication Avithin a short time, five to seAmn Aveeks. After a 
folloAV-np period of from five to fifteen years during which neither 
cerAucal stenosis nor interference Avitli labor has been eneoimtered, 
the restraint for designating this method of treatment successful is 
completely remoA^ed. 

It is to be remembered that the seat of this pathology is in the endo- 
cerAueal glands, Avliieh are 'imbedded in tlie fibroinuscular coat, and 
exposed to irritation and congestion Avith the elaboration of a profuse 
exudate. This leucorrhea by its alkalinity reduces the hydrogen ion 
concentration of tlie Amginal .secretion Aidth resultant eerAOcal ero.$ion. 
If one remembers also that occlusion of the gland ducts by fibrous tis- 
sue results in cy.st formation (oA'ula nabothi), the clinical picture of 
chronic infective endocervicitis is again viAudly portrayed. 

The fact that chromic acid as .such is antagonistic to the alkalmc 
ceiwical leucorrhea and in addition to coagulating, possesses an oxi- 
dizing property Avhich increases its penetrating poAver, suggested the 
feasibility of its use as an effeetiA^e agent for ti'eating chronic cervical 
leucorrhea. 

aiETHOD 

Ecquircments . — Chromic acid (crystaLs or liquefied), alcohol, hydrogen peroxide or 
caroid solution, alcohol lamp, long metal applicator flattened or threaded at the tip, 
vaginal bivalve speculum, uterine sound, pledgets of cotton, and rarely a cervical 
tenaculum. 

Preparation . — The patient is placed in the lithotomy position, vaginal speculum m 
sorted, vagina cleansed, exudate removed from cervical canal with hydrogen peroxide 
or caroid solution on pledgets of cotton, direction and dejith of cervical canal ascer 
fained ivith uterine .sound, a pledget of cotton saturated with alcohol is jilaced 
under the posterior cervical lip in the speculum for protection from any chromic acid 
excess or overfloiv during its application. 

Technic. — Chromic acid (-1 to (5 granules) fused on the flat end of the applic'dor 
over the alcohol lamp or the liquefied acid on a small pledget of cotton wrapped on 
the threaded end of the applicator, is introduced into the cervical canal one-fourth its 
length for thirty seconds. The applicator Is rotated so that the acid comes in contact 
with the entire circumference of the ciinal. No anesthetic is required. After its i 
drawal, tlie patient remains on her back for three minuteH to insure retention of tlm 
acid within the endocer\-ix, 

3-JS 
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McEuen, Selye and Collip: Some Effects of Prolonged Administration of Oestrin 
in Rats, Lancet 1: 775, 1936. 

The authors reijort the results of subcutaneous injections into castrate female rats 
of estrone for periods longer than 332 da 3 's. Simple enlargement of the pituitaiy 
occurred in 8 of 12 rats. These changes were less marked in castrates. Six castrate 
female.s, initialh' three or four months old, received daih’ subcutaneous injections of 
20 7 of e.strone (in corn oil) for 331 da 3 ’s; vaginal estrus was maint.'iined with few 
lapses. Then for another thirt 3 ’-da 3 ' period all estrone was stopped in five, but some 
of these were given eiwstalline progesterone. In all five an anestrus stsile returned 
and when sacrificed no material differences were discovered. The findings were: 
h3'pertrophic fibrosis, squamous metaplasia, enlarged x^ituitaries, multiple niammar 3 - 
milk C3’sts, enlarged adrenals. The .sixth rat, which received estrone the full period, 
had atropln- of the adrenal cortex. 

Due to the source of these rats hereditaiy tendencies toward tumors were re- 
moved. 


H. Cr.osE Hessebtixi:. 
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Electroeauterization, Dickinson, ■» requires expensive electrical apparatus and 
technical skill and essentially reduces rather than eradicates the infection hy the 
technic (linear cauterization) generally advocated; and complications following 
cauterization of the cervix uteri have been reported, Cannell and Douglass.^* 
Electrocoagulation, Ende,® in addition to being more expensive than electrocauteriza- 
tion, is more technical ; but lias the advantages of neither carbonizing the tissues nor 
ultimatelj' producing scar tissue, since its liealing process is anaerobic. However, 
death following coagulation of the cervix has been observed, Hiller.r Eurthermore, 
an elongated cervix would be treated effectively with great difficulty with the usual 
cervical coagulation electrode. 

Conization, Hyams,8 not unlike the surgical method both in the skill required and 
results obtained, obviously is best reserved for the postnubile jieriod. 

It .seems, tlierefore, tliat any method employed for the treatment of 
chronic mfective endocervieitis nonsurgieal, inexpensive, practical, a 
home or office procedure, requiring no technical skill, easily control- 
lable, not contraindicated by ehildbeai’ing, void of serious complica- 
tion or sequela, giving from 99 per cent to 100 per cent satisfaction 
within a reasonably short time and with the patient always ambulant, 
is deserving of more than casual consideration. Such is the record in 
my experience from the use of chromic acid. 

The writer therefore commends its use to the profe.ssion as a safe, 
sound, and satisfactory method of treatment, not alone for the ex- 
cellent results obtained, but as a possible stimulus to further investi- 
gation with a view of discovering or developing, perhaps, a better or 
more desirable method for the eradication of this perennial, embar- 
rassing, and heretofore unsatisfactorily treated condition which com- 
prises such a large percentage of current gynecologic pathology. 

SUMMARY 

1. The successful treatment of 250 cases of chronic infective endo- 
cervicitis by the use of chromic acid is discussed. 

2. No worth-while consideration, complication or sequela contraindi- 
cates its emplojnnent except acute adnexitis. 

3. The method is nonsurgieal, inexpensive, a home or ofSce procedure, 
and requires no anesthesia or technical skill. 

4. A ci’itieal discussion of the prevalent methods is presented, 

5. Use .of chromic acid for the treatment of chronic infective endo- 
cervueitis is commended to the profession. 
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■ Similar applications at seven-clay intervals are repeated, including an additional 
one-fourth length of the cervical canal each time, the last extending to the internal 
os. Four applications are thus required to complete the treatment. 

The chemical action of the chromic acid could be readily controlled by the 
application . of alcohol to the treated area ; but since penetration is the primary 
requisite for reaching and eradicating the deep-seated pathology, such use of alcohol 
is never required. 

The accompanying cervical erosion ob\iously requires no special treatment, as it 
heals following each endocervical application of chromic acid in direct proportion 
as the reaction of the vaginal secretion returns to normal (acid). However, touch- 
ing the eroded area with the chromic acid facilitates its healing. 

Complicating nabothian cysts are adequately treated by puncturing with a bistoury, 
evacuating their contents, and touching their cavities with chromic acid on the 
applicator. 

The patient should be advised of the following by-effects of the treatment; The 
alcohol on the cotton maj: cause a stinging pain in the vagina for a short time; the 
leucorrhea increases in amount one to three days following each application; an offen- 
sive odor from the discharge requiring the use of a deodorant appears after the 
second or third application; rarely, about one hour following the fourth application, 
there may occur abdominal pain, nausea and vomiting due to entrance into the 
uterine cavit}’’ of a small amount of the chromic acid. These soon pass off and 
require no treatment; menstruation may be .slightly prolonged should it occur during 
the treatment interval. 

One week after the last application the patient is instructed to take a cleansing 
vaginal douche of lysol or crcolin (1 per cent once daily for two weeks, douches 
previously not having been allowed. She may notice the eschar or necrotic plug 
washed from the endoeervix during a douche. 

The patient is instructed to return for final examination at the end of the douche 
period when one will find that the leucorrhea has ceased, the erosion healed and 
the cysts of Naboth have disappeared; previous hyperplastic and/or everted cervical 
lips are normal; the treated surface is smooth and epithelialized ; and the external os 
again presents the operculum. The only contraindication to the use of this method 
Avorthy of consideration is acute adnexitis. 

The iionsiirg-ical methods heretofore employed for the treatment of 
chronic infective endocervicitis are legion and have included practically 
anything from a simple vaginal douche of table salt and baking soda to 
the endocervical application of radium, inchiding tamponade, intra- 
cervieal medicinal injections, ionization, galvanism, suction treatments, 
etc. But owing to the unique anatomical pattern of the cervix uteri, 
the location and peculiaxuty of the involved pathology, and the extreme 
difficulty in I’eaching the seat of the trouble, the results of those meth- 
ods have been generally disappointing to both the patient and the 
physician. 

The merits and shortcomings of a few of the prevailing methods in 
use including surgeiy may be briefly discussed ; 

The surgical methods of Scliroeder,i Sturmdorf,^ Simon,^ might be summarized 
Avith the comment that although efficient, they are contraindicated during the child- 
bearing period in Avhich the endocerA-icitis is most preA-alent, because of the resulting 
Pear tissue Avhich Avould offer a serious complication in labor. It is also strictly a 
hospital procedure requiring anesthesia and surgical skill. 
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nities offered for discussion and the interchange of ideas at an occasion 
of this kind are not to he denied even if the gathering were to involve 
only a single or a limited group of nations. And so the United States 
might well take steps to hold a national congress within its own bound- 
aries in the near future, say in 1939. 

The fact might be revealed that preliminary discussion has taken 
place in various national and district society groups and the consensus 
of opinion has been the advisability of turning over the preliminary 
arrangements at least, to the American Committee on Maternal lYel- 
fare, the membership of which includes representatives from all the 
interested and important national and sectional groups. As a matter 
of record, resolutions of endorsement have been approved by various 
groups, including the American Gjmecological Society, the American 
Association of Obstetricians, Gynecologists and Abdominal Surgeons, 
the Central Association of Obstetricians and Gynecologists, and the 
Section on Obstetrics and Gynecology of the American Medical 
Association. 

If a National Congress can be assembled it must be comprehensive 
in all respects, especially in the sense that it should include not only 
the specialist but the general practitioner; likewise the social service 
worker, health officer, and nurse should be invited to participate in 
its deliberations. This gathering must not be just '‘another medical 
meeting,” it must have a wider appeal. The program should be based 
primarily on the presentation and discussion of topics and problems 
that are still unsolved as well as those about which we have accumu- 
lated but not always correlated knowledge. The contemplated con- 
gress must be held at a centrally' located city’’ with adequate. facilities 
for its varied purposes, preferably' in the month of June or September. 
The call should be nation wide, so as to reach every practitioner of 
medicine who is interested in this branch, as well as all public health 
authorities because of their close connection with maternal welfare 
work, and finally', the many' lay organizations which have contributed 
so much to the preparations for better maternity^ care. 

This announcement of a contemplated national congress might act 
as a challenge to the members of the American medical profession and 
in this way’’ draw from them suggestions and comments. For to be 
successful, the Congress must be in response to a demand, it must 
reflect a desire for information and discussion, it must impress itself 
on the public as well as the pi'ofe.ssional mind, as a means to an end. 

The Journal is desirous of giving its support to the contemplated 
movement and in subsequent Issues will present to its readers furthei 
information as this develops. 

In the meanwhile it is hoped that those to whom the prelimiuaiy 
steiLS have been entrusted will, at an early' date, proceed to outline tlic 
scope and purposes of a national gathering of those concerned n)<' 
and interested in this important branch of medical practice. 
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Editorial Comment 


A National Congress of Obstetrics and G3aiecology 

INTEREST ill tlie welfare of womankind is age old. Within historic 

times, however, it has been based largely on sentiment, i*eligioii and 
eonventional standards of morality, rather than on knowledge and 
reason. And as for the care of women during pregnancy or the 
multitudinous complaints originating from or ascribed to her genera- 
tive organs, it is scarcely. a hundred years since obstetrics and gyne- 
cology as a distinct, branch of medicine began to grow and develop 
into the recognized specialt}^ of the present da 3 ^ A vast amount of 
knowledge has accumulated and man}’- ph.ysieians have taken up the 
study and practice of obstetrics and gynecology as their life work. 
Clinics, research laboratories, and hospitals in great number have been 
dedicated to this specialty and meetings of those immediatety inter- 
ested ill the subject are held during each 3 ’ear at dilferent places and at 
varjdng intervals'for the discussion of scientific and practical i^roblems. 
Obstetrics and gjuiecologj’", particularty the former, have deA’^eloped a 
much wider sphere of interest than that limited to their practitioners ; 
there are important public welfare aspects to he considered as well as 
the wider fields of general medicine and surgery and the someivliat 
narrower ones of eugenics, sociolog.y, etc. The progress, even the 
survival of the human race are questions to be considered b,v the stu- 
dent of maternity. 

Problems naturally develop with the expansion of knowledge, prob- 
lems which can he demonstrated and discussed most successfiill.v at a 
meeting of minds and persons. Congresses, both international and 
national, afford such a means. The last' International Congress of 
Obstetrics and Gjuiecologj" was held in Berlin in 1912. Efforts since 
the Great War to develop another have not met with much success. 
The uncertainties of European politics, the universal depression, the 
lack of an impelling force, have made very difficult an international 
gathering. Holland, however, is attempting to do so and has called 
a Congress to meet in Amsterdam in 19.38. How much supiiort it will 
receive Horn other countries naturalh’- is uncertain in view of the dis- 
turbed conditions in Europe and elsewhere. However, the opportu- 
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advance in age of the inothers and especially in those who had had a number of 
children. Most of the large children were born in June and the least number in 
April. More of the children were males. Other causal factors seemed to Ijc 
heredity, consitution and frame of the parents, and prolongation of pregnancy. Labor 
is usually easier than expected except in primiparas. Difficulty is encountered only 
because of the large size of the baby and not because of malpresentation or uterine 
inertia. Most of the complications consist of atonic hemorrhage, perineal lacera- 
tions and premature rupture of the membranes. Spontaneous delivery occurred in 73 
per cent of the cases. The maternal mortality was 1..S per cent and the fetal death 
rate was very high. (The author does not give the fetal mortality.) 

J. P. GitEBXHIU,. 

Pape, Walter: Excessively Large Newborn Babies, Ztschr. f. Geburt.sh. u. Gyniik. 

105: 370, 1933. 

In Osnabrueck (Westphalia) .558 of 4,105 (13.4 per cent) newborn babies weighed 
over 4,000 gm., an unusually high percentage in comparison with reports from Berlin, 
Dresden, and Munich (3 to 4 per cent) ; height and weight averages of the parents 
were above the normal. Many mothers were found habitually to give birth to over- 
sized babies. Mothers very often made the statement that they themselves had 
heen excessive in weight at birth. Many factors, such as diet, rapid weight increase 
of the mother, seasons, weather, early or retarded nienarche, regarded responsible 
for oversized babies were found to be of no significance. An unusually large number 
of jirimiparas are among the mother.s. The duration of pregnancy was found to 
have a distinct bearing upon the baby’s size. Many of the patients went beyond 
term. The mothers were generally tall and strong, a characteristic of the Westphalian 
stock. No contracted pelvis was encountered. Of the deliveries 9() per cent were ni 
cephalic pre.sentation, 2.3 per cent in breech. The mechanism of labor resembled that 
of the contracted pelvis. The fetal heads were unusually hard and unyielding. 
Uterine inertia, long second stage of labor, operative interference, atonic postpartum 
bleeding occurred more often than with the normal-sized baby. Ten mothers died, 

4 from sepsis, and 3 from peritonitis. The author concludes that the prognosis for 
both mother and child is less good than in those with normal-sized babies. The im- 
portance of early diagnosis of oversize of the fetus is stres.sed, but without stating 
how this can be done with any degree of certainty. Nevertheless certain points in 
the history of the patient bear weight, .such as previous delivery of a large baby and 
the frequent occurrence of excessively sized babies in certain families. Cases tliat 
are diagnosed should be terminated before term or at least at term. 

GnovEn Liese. 


Kimura, Y.: Japanese Statistics on Large Newborn Infants, .lap. J. be- 

Gynec. 1: Gl, 193G. 

Among 24,058 full-term labors in the Tokyo Royal University Clinic there nert 
born 190 infants weighing more than 4,000 gm. Of these, 175 weighed betccea 
4,000 and 4,500 gm., only 12 between 4,500 and 5,000 gm., and but 3 above 5,000 gm., 
the largest being 5,150 gm. Not rarely the same mother has two or three inLint. 
of excessive size. ITsually the mothers arc well built; there was only one instance 
of true pelvic contraction among them. Multiparas amounted to over 92 per (int. 
In many cases the duration of juegnancy seems abnormally long, the average being 
2S9 days, but in almost 19 jier cent more than 300 days. The ratio ot male to fcrn.i ' 
infants was 141 to 100. (.'omplicatioiis of pregnancy were comparatively rare, 
the 190 women. In contrast stand the eomplications of labor. For jiriinip.iras t i< 
average of labor amounted to over twenty-.Keven hours, for miiltiiiaras iiii]>roxini.il< 



Department of Reviews and Abstracts 

Conducted by Hugo Ehrenfest, M.D. 


Selected Abstracts 


THE NEWBORN INFANT 

Uchimura, Kenji: Group Specificity of Amniotic Fluid and Its Relation to Blood 

Group of Newfiom and Mother, Tohoku J. Exper. Med. 28: 260, 1036. 

Ucliiniura investigated this problem in 130 cases and found that fresh or con- 
centrated amniotic fluid contains no isoagglutinins. With absorption of ag- 
glutinin the fluid shows the Types O, A, B and AB exactly like blood. The relations 
of group types between maternal or fetal blood and amniotic fluid are as follows: 
In about one-third of the cases fetal and maternal bloods belong to the same group; 
in the other two-thirds they are difl’erent. In this latter larger group he found the 
largest percentage (almost 60 per cent) of instances in which the amniotic fluid and 
newborn’s blood belonged to the same group, the fewest cases (8.5 per cent) in wliicli 
the amniotic fluid belonged in the same group with the mother’s blood. 

The article brings a detailed description of the teclinic employed in these studies. 

Hugo Ehrenfest. 

Uchimura, Kenji: Blood Groups of Newborn and the Paradox Phenomenon, 

Tohoku J. Exper. Med. 28: 272, 1936. 

Investigating the cord blood immediately after e.xpulsion of the child, the writer 
ascertained that in 130 ca.ses the blood of the mature child in general shows the 
same percentual distribution among the various groups as the blood of adults. In 
the majority of instances (76.6 per cent) the isohemagglutinin originates in the 
child, in only 7.2 per cent in the mother. Only in a few cases there is a discrepancy 
with the blood type rule and the fetal agglutinin is identical with that of the mother. 
In the.se cases the agglutinin titre of the fetus is markedly low. This paradoxic 
phenomenon cannot be ascribed to the fact that in the newborn ’s blood the agglutina- 
tion titre of the pla.sma usually is lower tlian that of the serum. It can he assumed 
that the circulating blood does not contain agglutinin but that tliis characteristic 
faculty develops only after the blood has been taken out of circulation. Thc.se find- 
ings contradict the assumption of He.ss that agglutinins in large quantities pass 
from the mother during pregnancy into the fetal circulation or particularly in the 
moment of separation of the placenta. 

Hugo Ejii!enke.st. 

Nakagama, J.: Research on Gigantic Children, .Taj). J. Obst. & Gynec. 15: 504. 

1932. 

Among 14,027 deliveries at the Kyoto Iinj)eriul University tliere were 153 eliildren 
(1.09 per cent) who weighed over 4,000 gm. and 10 newborn (0.07 per cent) 
who weighed more than 4,500 gm. These large babies increased in number with 





356 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


result of pressure of the latter into crevices running from the surface of the leaflet 
into the stroma. This latter view is supported by wax model reconstructions and 
by analysis of demonstrable facts. There is no pathologic significance to tlic.'-e 
nodules; they are a common anatomic finding. Tlicy have been found most coimnohly 
between the seventh month of intrauterine and the fifth month of extrauterinc life. 

W. B. Serbix. 

Stohr, 6.: Malformations of the Heart of the New-Born, Arch. Path. 17: 311, 
li)34. 

Two cases of congenital malformation of the heart are described, both cases having 
similar lesions apparently produced bj' factors operating in the same way. In both 
cases the abnormalities were confined to the heart only, thus pointing to an etiologic 
factor acting locally, A hereditary etiologic factor was e.xcluded by a careful 
familial history. The author then proceeds to corroborate the theory of inflaniinatory 
genesis of the lesions. Both macroscopic and microscopic evidence are presented. 

In both cases the gross malformation was evident chiefly on the left side of the 
heart; there was involvement of the proximal portion of the aorta, but the inter- 
ventricular septum was completely developed. The combined le.sions of malformation 
and endocarditis of the left ventricle (according to Rauchfuss) point to a postnatal 
type of primary endocarditis, since in cases of developmental deformities of the 
heart with .secondarj' endocarditis, the inflammatoiy lesion is usually in the right 
side of the heart. The ab.sence of a septal defect in both cases indicates that the 
development of the abnormality must be assigned to a period later than the seventh 
or eighth week of intrauterine life, because the septum normally is clo.sed by this 
time. In both cases there was an almost identical thickening of the endocardium, 
projecting into the myocardium, with extensive formation of elastic connective 
tissue. This picture corresponds to the phase of healing in a postnatal inflammatory 
condition, and indicates a reparative process. The extensive development of new 
capillaries and capillary leucoeytosis are usual concomitants or sequelae of inflamma- 
tion. In both cases the most extensive lesions were found within the capillary 
muscles, where necroses and calcifications indicate the past influence of toxic proces.'io.s. 

W. B. Serbik. 


Plaut, A., and Shamoff, G.: Acute Valvular Endocarditis in the New-Born, Arch. 

Path. 20: 582, 1035. 

These authors report a case of acute mitral valvular endocarditis in the newborn 
with a review of the literature. The ca.se occurred in a si.x and a half months 
fetus; the mother gave a history of having had influenza three weeks prior to 
delivery. The birth was premature and the baby lived one and a half hours. Serial 
sections of a valvular hematoma on the mitral valve were made, hlicroscopic examina- 
tion of these sections revealed a fresh thrombus attached to the leaflet at a point 
definitely separated from the hematoma. This vegetation consisted of a fibrinou.*- 
network diffusely permeated by polymorphonuclear leucocytes and difl'crent cells "ith 
medium-sized nuclei ; some of these stained deeply with hematoxylin. The endothelial 
lining of the leaflet was missing at the point of attachment of the vegetation; no 
bacteria could be found in the sections; the myocardium was normal. 

A causal relationship between the previous attack of the mother's influenza 
and the fetal endocarditis seems improbable, nor was there any relationship betveen 
the hematoma and the vegetations, bceau.se there was normal intervening tissue ho 
tween the=e two lesions. Such cases are extremely rare. 

IV. B, SeRBI-'''- 
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nine and one-half hours. About 39 per cent represented pathologic labor.s; uio.sl 
common were atonic hemorrhages, .secondary inertia and matern:il injuries. Almost 
20 per cent required operative interference. .Striking was the prevalence of breech 
prei5entations, 5.8 per cent. Onl.y two mothers died, one from a uterine rupture, the 
other from a premature placental detachment. The fetal mortality was high, 10 
per cent (u.sual mortality in the clinic being 2 per cent). 

Hugo Ehren'fest. 

Gaujoux and Blanchard: Recurrence of Fetal Malformation, Bull. Soc. d’obst. et 

de gjmec. 23: 503, 1934. 

Recurrence of fet.al monstrosities is rare. In the Stra.ssburg Clinic among 17,000 
labor cases there Avere 40 monstrosities but only two of these were recurrences. The 
authors recentlj' observed a case in which the first child had a hydrocephalus while 
the second child had an anencephalus. 'Wassermann tests Avere negath-e. Halbrecht 
belicA’es such cases are due to hereditary .syphilis in the second and third generation 
and advocates early and intonsh^e specific treatment for the mother of a malformed 
infant. 

.T. P. GnEEN'HILL. 

Goldmaier, E.: The Inheritance of Monstrosities, Monatschr. f. Geburtsh. u. 

Gjmak. 99: 2, 1935. 

In the Frankfurt Clinic during the la.st ten years among 13,920 labor case.s, 
there wei'e 36 cases of monstrosities among the newborn. Goldmaier investigated 
the heredity of these monstrosities. Onlj- 22 cases could be properly studied and 
among these the author found a definite hereditaiy factor in 9. He discoA-ered that 
■ heredity did not manifest itself in exactly the same form every time and that there 
were nonspecific tendencies toward monstrosities. 

J. P. GnEExnii.E. 

Diamond, M.: Calcification of the Myocardimn in a Premature Infant, Arch. 

Path. 14: 137, 1932. 

Diamond reports a case of calcification of the myocardium in a premature infant 
Avho lived for thirty minutes. The pathologic changes in the heart muscle were 
secondary to toxic degeneration of the muscle fibers. Inasmuch as no CA’idences of 
infection could be found in the fetus, it aa'us assumed that the toxic agent originated 
in the mother. Fatty degeneration plays no part in calcification of the muscle fibers. 

W. B. .Serbin. 

LcAdnson and Learner: Blood Cysts on the Heart Valves of New-Born Infants, 

Arch. Path. 14: 810, 1932. 

LcA-inson and Learner describe elevated dark red nodules found on the leaflets of 
the heart A-ah-es of the neAA’born as small cysts filled Avith blood. They occur on the 
mitral and tricuspid A'alves AA'ith about equal frequency; less often on the pulmonic 
and rarely on the aortic leaflets. In their series the incidence is 75 per cent ; they 
are rarer after the first six months and very rare after tAVO years. 

Histologically, these nodules appear as monolocular or CA-en multilocular .«paces 
filled Avith rod blood cells; the partitions betAveen the spaces Avere not complete, thus 
indicating a communication betAA'een the compartments. The .spaces are lined by a 
•single la 3 'er of endothelial cells, similar to the surface epithelium of vjilve leaflets. 
There are 4 possible explanations for these nodules, A*iz. : (1) hematomas, (2) 
ectatic or dilated blood vessels, (3) angiomas, (_4) spaces filled Avith blood as a 
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Smellie, J. M.: lutranatal and Neonatal Death, Lancet 2: 1453, 1935. 

This study is Based on llie records of 99 infants whoso deaths had been reported 
to tlie coroner for the city of BirniiugliaTn. All of these died suddenly or unex- 
pectedly within the intranatal or neonatal period. 

The deaths were classified as stillborn, 21; asphyxia neonatorum, 37; intra- 
cranial hemorrhage, 17; and bronchopneumonia, 11; while congenital defects, supra- 
renal hemorrhage, volvulus, septicemia and violent death totaled only 13. In this 
series 75 failed to survive because of factors directly attributable to birth, 15 died 
from disease not directly associated with birth factors, 4 died from congenital 
anomalies, while 5 died from violence. 

These constitute a highly selected group and form but a small number of the 
total stillbirth and neonatal deaths in the city during the same period. The group 
studied represent a valuable collection because these deaths occurred in a section of 
the xropulation out.side institutional guidance or control and with verj’ little medical 
supervision. 

H. Close Hes-seltine. 

Sellers, T. B., and Sanders, J. T. ; Analysis of 151 Consecutive Fetal and Neonatal 

Deaths, South. M. J. 28; 1017, 1935. 

The authors analyze 151 fetal and neonatal deaths occurring in a general private 
ho.spital in a series of 3,023 delivei-ies handled by about 100 different physicians. 
Excluding the deaths of 22 macerated and 21 nonviable premature infants there 
remain.s a mortality percentage of 3.0. InUacranial injury was pre.sent in 38 of the 
03 deaths among term infants. Though 13 deaths of term infants are listed as 
duo to asphyxia and atclectasi.s, the authors believe that many of these may have 
been due to undiagnosed intracranial injuries. A variety of causes of, death arc 
given for the 45 viable premature babies. There were almost twice as many deatlis 
following operative as follo^ving normal deliveries. The authors found intra- 
cranial injuries in 11 infants of 14 delivered with high forceps. They believe that 
the fetal mortality in a general hospital can be reduced greatly b}- early consulta- 
tion resulting in early diagnosis of abnormal conditions, and the timely application 
of proper surgical measures; that the high fetal mortality accompanying the use of 
forceps can be reduced by judicious substitution of cesarean section; that fetal 
mortality can be reduced by causing every accoucheur to possess accurate knowledge 
of the newer methods of resuscitation, avoiding such violent methods as swinging, 
contrast baths, and forced mouth-to-mouth insufflation, and having proper equip- 
ment for resuscitation in every hospital handling maternity cases. 

Eugexe S. Acer. 

Nattrass, Boland H.: Prevention of Intracranial Injuries of the Newborn, Brit. 

:\r. J. 2: 76G, 1934. 

The author reports 107 necropsic.«, 4(i per cent of which showed the prc.“ence 
of intracranial injuric.s. 

In discussing the mechanical causes of injury the author states that m.pin 
results when stretching of the supportive apparatus of the head, particularly of th' 
tentorium cerebelli, is exce.s.sive. This occurs in cases of e.xcessivc molding and uhea 
the change in .«hape of the fetal .«kull is accompli.shcd too quicklj- in an operati'C 
delivery. E.xaggerated molding may be prevented by anticipating cephnlopelvic dis- 
proportion and performing premature induction of labor or, if necessary, cc.'-arean 
section at term. 

The author further states that breech delivery is ten times more likely to g‘^< 
rise to ccrebnd injuries than vertex deliveries and warns again.st drawing the iin 
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Chase, W. H.: Infections in the New-Bom, Canad. i\I. A. J. 32: 2, J935. 

In a series of 445 consecutive autopsies upon Babies under one month of age, 
119, or 26 per cent, presented gross or microscopic evidence of infection. Pneumonia 
was found in 97 (81 per cent). A clas.sification based on the probable primary 
focus was used; 

1. Metastatic infections; (a) Intrauterine 9 and (b) extrauteriue S. 

2. A.spiration infection.s, intra- or extrauterine : (a) Products of conception 17 

and (b) food or nasopharyngeal material 21. 

3. Bronchial or peribronchial infections, without discoverable extrarespiratory 
focus; extrauterine 42. 

In the absence of specific .spirochetes in the tissue, a diffuse interstitial pro- 
liferative reaction in many parenchymatous organs was accepted as evidence of con- 
genital .syphilis. Aspiration was the immediate cause of death in most cases of 
congenital syphilis. 

The aspiration pneumonias had clinical and pathologic characteristics which 
differentiate them from other bronchial and peribronchial infections. 

Otitis media was the most commonly associated sujipurative lesion and was confined 
almost entirely to the extrauterine re.spiratory infections. 

Although the clinical picture was nonspecific and indefinite, a definite anatomic 
classification of pneumonia has been found applicable. 

H. Close Hesseltixe. 

Carter, H., and Osborn, H. A.: Neo-Natal Dermatitis, Brit. 1^1. J. 1: 465, 1936. 

Pemphigus neonatorum is a subepithelial infection starting as a localized blister 
and spreading by contact infection. It differs from impetigo bullosa of older in- 
fants in that the latter is an intraepithelial dermatitis. Pemphig-us is caused by 
.staphylococcus aureus in the majoritj' of cases. Silver nitrate (20 per cent) injected 
into the original blister prevents extension of the disease. For prophylaxis all 
attendants ndth skin lesions should be barred from the maternity and nursery units. 

In Mill Eoad Infirmary where xiemphigus was endemic for many years no cases 
occurred after methods of laundry and disinfection of clothing were revised and the 
laundry staff put under the direct supervision of the medical staff. 

F. L. Adaip. a.vd E. L. Pottek. 

Meltzer, Sara: Meconium Ileus, Canad. AI. A. J. 34: 186, 1936. 

This baby was the third child. The first child died on the fourth day from 
bowel ob.struction. The .second child is living. This baby began to vomit shortly 
after birth. On the second day of life intestinal obstruction was diagnosed and a 
laparotomy performed. There was meconium in the peritoneal cavity but the rupture 
was not investigated, only drainage was instituted. Death occurred forty-eight 
hours after birth. 

At autoiisy there was no evidence of peritonitis. The bowel was greatly distended, 
increasing gradually from the duodenum to the ascending colon. The distention 
stopped suddenly at the splenic flexure. Below this level the bowel was .apparently 
normal. A rupture was found at the hepatic flexure. No bands or adhesions wore 
discovered. X meconium plug was blocked at the splenic flexure, while none was 
below this level. The meconium was yellowi.sh, thick and extremely tenacious. 

-Vfter reviewing the literature, the author suspects that this baby had an occlusion 
of the pancreatic duct, a point overlooked at the autopsy. The first child died ap- 
parently from a congenital gastrointestinal anomaly also. 


H. Close Hes.seltixe. 



360 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

encephalitis. The history of the labor and its effect on the newborn may be of 
value in arriving at a diagnosis. The temperature, spinal fluid findings and leucocyte 
count depend upon the severity of the superimposed infection. 

The macroscopic appearance of the brain may be normal if the injuries were 
slight, or may be altered by recent infection. In severe cases, small yellow nodules, 
grayisli white plaques or the formation of minute cysts may be seen, and the brain 
may be focally or diffusely firm, witli shrunken gyri, most commonly of the frontal 
and occipital lobes. The most extensive lesions are hemorrhages, porencephaly, 
atrophy of the entire hemispheres or sclerosis of the hemispheres. The meninges 
may or may not be thickened; the falx cerebri and the tentorium cerebelli may 
show evidences of old rents or hemorrhages. Microscopically, there may be pre- 
sclerotic or sclerotic foci, with colloid deposits, or formation of cysts. These latter 
are suggestive of trauma sustained at birth. The prognosis, however, is not neces- 
sarily fatal. 

W. B. Serbik. 

Sjovall, A.: Cephalhematoma of the Newborn, Acta obst. et gynec. Scandinav. 
15: 443, 1936. 

A remew of 171 cases of cephalhematoma of the newborn is presented. Since 
these occurred among 40,252 newborn babies, its incidence was 0.4 per cent. In fiO 
cases, the cephalhematoma was discovered during the first week after delivery, in 40 
cases it was noticed during the first two days and in 10 instances on the day of birth. 
In 50 per cent of the cases the hematoma was over the right parietal bone. In 20 per 
cent of the cases a major obstetric operation may have been responsible for the 
hematoma. In more than 70 pier cent of the cases the mothers were primiparas and 
their labors were longer than usual. Three-fifths of the babies were males; hence a 
constitutional factor ma}' be of importance in the development of cephalhematoma.^. 

J. P. GREENHinn. 

Birke, L.: Birth Injuries of the Nose, MonaLschr. f. Geburtsh. u. Gynilk. 98: 144, 
1934. 

The author investigated a series of 542 newborn babies within the first eight days 
of life. In only 23 of all these cases did he fail to find some differences between 
both halves of the no.se. In all the rest, definite differences were noticeable. How- 
ever, in only 9 cases could these differences be associated with the course of labor. 
Injuries to tlie bony portion of the nose were observed in 3 cases. Among the 9 cases 
of j)Ossible birtli injury to the nose there were 4 complicated cases of labor. 

J. P. GREENHIM- 

Moncrieff, Alan: Nasal Obstruction in the Newborn, Brit. M. .1.1: 120.5, 19.30. 

Breathing takes place exclusively through the nose in the newborn period, even 
though the mouth may appear to be open. 'J’he ability to breathe tlirough the mout i 
develoj)S by about the tenth to the fourteenth day of life. When nasal obstruction 
is present in the early days of life, it may prove fatal. That the newborn may ha^e 
great difficulty in acquiring moutli breathing is demonstrated by the historic.*, o 
several cases. The obstruction may' be bony- and permanent or inflammatory an 

temporary. . • ^rv 

The author einphiisi/.es the imjiortance of investigating the nasal airways m . ■. 

newborn infant who has apparent difficulty in breathing. A soft rubber cathcK r, 
lubricated, may easily be passed through each nostril. If obstruction is pre.scnt, an 
airwav must be maintained through the mouth for about ten day.s, until the ».i >} 
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molded fetal head too violently through the pelvis. The routine performance of a 
lateral episiotomy is advised in every case of breech delivery. Care should be used 
in applying suprapubic pressure on the aftercoming head. 

In discussing the misuse of forceps, the author stresses the importance of avoid- 
ing cephalopelvic disproportion and misapplication of the forceps blades. Tlie author 
personally favors the axis-traction type of forceps. He also warns against the use 
of too narrow blades. 

Other causes of intracranial injuiy mentioned are the use of pituitriu in eases 
with incompletely dilated cervix and excessive manipulation in efforts at resuscita- 
tion. Here the author advises clearing the throat of mucus, traction on the tongue, 
injection of respiratory stimulants and administration of carbon dioxide when the 
infant attempts to breathe. 

F. L. .fVnAlK .VXD I. C. UUESKY. 


Hannah, Calvin R.: The Prevention of Birth Injuries, South. IM. ,T. 28: 1021, 
1935. 

Quoting Ehrenfest, the author states that in many cases, e.'ipecially prematures, 
there is extreme molding of the head causing an overriding of the bony fragments. 
Tills in turn cau.ses a displacement of the intracranial contenl.s, and a tearing away 
of veins from dural sinuses. The course of the arteries is distorted, causing occlu- 
sion resulting- in anoxemia which may damage a few sensitive brain cells beyond 
repair. The blood vessels in the brain of a premature infant arc fragile and will not 
resist the pressure like those of a mature baby. Therefore interruption of pregnancy 
.should always be delayed as long as po.'isible unless delaj* jeopardizes the life of 
the mother. Abnormal jiresentations and positions should be corrected before the 
onset of , labor and thus lessen the necessity for the use of instruments. Forcejis, 
properly applied, and a central cx)isiotomy cau.«e less injuries to the fetal brain than 
to permit the fetal head to remain on the x^erineum for long periods of time. 
Precipitate labor should be prevented by tlie use of sedatives or anesthesia. Petal 
brain injury may be due to the failure of the brain cells to develop from faulty 
germ plasm rather than the fault of the delivery. 

EiTtExr. B. ArEU. 

Falsia and Allievi: Diaphragmatic Hernia of the New-Born, Bob Soc. de obst. 
y ginec. (Buenos Aires) 15: 339, 1936. 

The authors present 6 cases of diaphragmatic hernia in the newborn, found at 
autopsy. The authors make a plea for outine autopsy in all cases of neonatal 
death, in order that the real diagnosis of cause of death may be made and also 
to exonerate the obstetrician in these cases of unavoidable death. 

H.VUIO A. C.VST.M.I.O. 

Rosenthal, S. R.: Relationship Between Trauma Sustained at Birth and En- 
cephalitis in Children, Arch. Path. 16: 33, 1933. 

The author reports three cases of enceidialilis occurring in children of the same 
family, in whom the primary condition was apparently of traumatic origin at 
birth, while the superimposed changes were of infectious or toxic origin. The on- 
set was insidious in all cases and characterized clinically by nervousness, vomiting 
and headache, so slight at first that x>athologic. changes in the brain were not con- 
sidered. It has long been known or suggested that idiox>athic and atyj)ical cases 
of enceidmlitis in cliildren may be caused by injuries sustained at birth. Witli the 
br.ain as a locus miuoris resistentiac, cryptogenic or obvious infections may initiate 
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use of Naegelc forceps of which 6 were high^ 4 were Djidijelvic and 5 Ion’ forceps 
operations. In 9 of the 15 cases the foi'ceps had been applied in the biparietal 
diameter. In six cases damage resulted after Kielland forceps were used. Tlie 
author warns against permitting women to remain in labor for too long a time. He 
sugge,sts resorting to the cervical ce.sarean section in eases of contracted pelve.' 
and the avoidance where possible of the use of high forceps operations. 

J. P. Greeniiii-i.. 

Lehrfeld, Louis: Limitations of Use of Silver Nitrate in Prevention of Ophthalmia 

Neonatorum, J. A. hi. A. 104: 1468, 3935. 

An elaborate survey wa.s made in six of the largest Pliiladelpliia liospitaJs in an 
effort to determine why ophthalmia neonatorum has not decreased. Birth records 
of 28,000 cases were thoroughly studied. Six hundred and thirty-two cases of 
ophthalmia (2.2 per cent) were found. Approximately 30 per cent of those ca.=es 
were gonorrheal in origin. It appears that the Crcde method of prophylaxis i.= 
not being carried out in the Philadelphia institutions as originally described by the 
founder or that the instillation of one drop of a germicide has been relied upon too 
much with a sense of complacent security. 

The most striking fact of the .survey is that expectant mothers known to liave 
gonorrhea have not been actively treated for the disease. In lio.spitals where a 
careful attempt was made to treat gonori-liea before delivery the incidence of 
ophthalmia neonatorum was only one-fifth of that in Jiospitals where no attempt was 
made to treat the gonorrhea in the exi)ectant mother. 

The following procedures are I'ecommended ; 

1. Gonorrhea in tlie expectant mother should be treated, not with the view of a 
cure, but to reduce the number of organisms present, thereby minimizing the likeli- 
hood of infection of the infant’s ej-e.«. 

2. Thorough flushing of tlie eyes of the newborn with sterile boric acid solution, 
90 c.c. being used for each eye, followed immediately by instillation of 0.5 per 
cent solution of silver nitrate on three successive days. On the fourth and subsequent 
days during the first two weeks the eyes should be flushed thoroughly with sterile boric 
acid solution. 

.3. Compulsory reporting of all cases of ophthalmia neonatorum. 

4. Change in state laws to include prenatal antisepsis. 

5. Superficial .sterilization of the birth canal before deliverj- of all haspital clinic 

patients, particularly negroes. GnovKU Liesk- 

Trattner, Sidney; Chemical Injury of Cornea in the Newborn With Beport of 

Experiments, Virginia IMonthly 62: 36.3, 39.35. 

Discussing corneal injuries and .scars, the author states that a damage that would 
likely be permanent in an adult and result in loss of useful vision, olten ia.ds 
completely in children with little or no lo.ss of vision. He reports a case of corne.i 
injury in a newborn, following the use of strong silver nitrate prophylacficallj , so 
severe that no clear cornea was visible. Treatment consisted of atropine sulph.ite 
I per cent, cold boric irrigations and while vaseline daily. 3'''ive months later au- 
was prac,ti<;ally complete iccovcry in one eye, though less in the other. 

In experimental injuries of the eyes of guinea jiigs with jihenol the subseq"’-"* 
treatments with subconjunctival injections of .‘•erum and jdasnia diluted with od ]>' f 
cent Tyrode’s solution, an accepted ophthalmic procedure, failed to aid recovery, m 
deed the author believes that the.se subconjunctival injection.s rather interfered wi > 
recovery. More work on the subject is indicated. EUOK.VE S. Ata.i:. 
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learns to breathe through the mouth. A stomach tube may be necessary to administer 

feedings, two or three times daily. Congenital adenoid enlargement is an important 

cause of nasal obstruction in the newborn. , . „ . ^ 

F. L. Adaiu axi) S. a. Pkarl. 

Gymnich, F,: Liver Injury in the Newborn After Spontaneous Delivery, 

^Monatsehr. f. Geburtsh. u. Gynak. 91: .31, 1932. 

Gynmich reviews the nine cases in the literature in which the liver in newborn 
babies was injuried during spontaneous delivery and he reports a case of his own. 
The injury may consist of either a central or peripheral rupture of the liver or a 
subcapsular hematoma with laceration of the capsule. The cause of these injuries 
in spontaneous labors is pressure of the ribs against the liver. Death usually follows 
a few days after birth and is due to repeated hemorrhage. Prophylaxis of liver 
damage during labor consists of a timely episiotomy if there is difficulty in de- 
livering the bodv after the head is born. ^ _ 

^ ‘ J. P. Greekiiill. 

Levinson, Samuel A.: Suprarenal Hemorrhages (Traumatic) in the Newborn, 

Am.-.T. Surg. 29: 9-1, 193.0. 

In a series of S cases of suprarenal hemorrhages in the newborn, 6 of the 
infants were delivered in breech presentation. The histories were quite tj'pical 
so far a.s there was cyanosis, dyspnea, and the infants were pallid. The labor 
varied from four and one-half to fourteen hours, and the mothers were multiparas. 
There was no previous history of an actite infection or eclampsia. The infants lived 
from twenty-four to twenty-seven hours after delivery. The diagnosis in most 
of these cases was undetermined, but in one case massive atelectasis or broncho- 
pncvimonia was suggested. 

The autop.sy findings were o.ssentially negative in all the organs except for massive 
hemorrhage in both adrenal glands. In one of the infants was found liemorrhage 
in the lung parenchyma. The hemorrhage may remain within the capsule of the 
suprarenal gland or it may extend beyond its boundaries. The gland may become 
enlarged and solid, or it may undergo liemorrhagic cystic changes. At times the 
capsule ruptures, and the hemorrhsige may infiltrate the retroperitoneal tissue. In the 
present series ihe authors have not observed any bleeding into the peritoneal cavity. 

In 2 other infants, delivered by cesarean section, attempts at resuscitation were 
made by suspending the infant by it.s leg.«, and .slapping the lumbar region, using 
the palm of the hand. Both these infants presented the findings already mentioned 
and lived twenty and twenty-eight hours, respectively. The essential pathologj* in 
those two instiinces was similar to that already described. 

.1. TJionxwKr.i. Witiier.spoox. 

Schenk, F.: The Type, Origin and Frequency of Eye Injuries in the Newborn, 

:Mod. Klin. 29: 1433, 1933. 

Injuries to the eye of the newborn may occur during spontaneous labor not 
necessarily associated with contracted pelves or prolonged labors. In cases of con- 
tracted pelves the incidence of these injuries is definitely greater. However, in the 
• majority of cases, eye injuries are the result of trauma due to the pressure of forcej)s 
blades. Damage may oe.c.ur not only when the blades of the forceps are applied in 
the occipitofrontal diameter but also when they are apjdied in the biparietal diameter. 

In a series of 27,100 labors observed during the last twenty-one years, .Schenk 
counted 29 instances of eye injury. Of these, S occurred during spontaneous labor 
but three of these babies presented by the face, two babie.s wore in an occiput 
posterior and 3 in nn occiput anterior position. Fifteen injuries resulted from the 
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KONSERVATIVE THEEAPIE DEE EEAUENKEANKHEITEN. Yon Profe.«- 
■sor Dr. Heinrich Kahr, Vorstand der I. Univer.sitacls-Erauenklinik in Wien, etc. 
Zweite, neubearbeitete und verinehrtc Auflage. 327 Seiten. Vorlag von Julius 
Springer, Wien, 3937. 

DIE GYNAEKOLOGISCHEN OPERATIONEN^ Von Professor Dr. Heinrich 
Martins, Direktor der Universitaets-Frauenklinik in Goettingen. 39G Seiten, niit 404, 
zum groe.ssten Teil farbigen Abbildungen und Hilderreilien. Yerlag von Georg 
Tliieme, Leipzig, 1937. 

THE PHYSIOLOGY AND PHARMACOLOGY OF THE PITUITARY IBODY. 
By H. B. Van Dyke, Professor of Pharniaeology, Peiping Union Medical College, 
Peiping, China. 577 pages. The Univorsitj' of Chicago Press, Chicago, 1930. 

DIE KUENSTLICHE SCHEIDENBILDUNG AUS DEM MASTDAllJI. Von 
Dr. Gotthard Schubert. 69 Seiten init 35, teils farbigen Abbildungen. Ferdinand 
Enke Verlag, Stuttgart, 1930. 


Items 


American Beard of Obstetrics and G3aiecology 

Practical oral and clinical examinations for Group A and B appli- 
cants will be held at Atlantic City, N. J., on June 7 and 8, 1937. 

Applications for the Group A examination will be received in the 
office of the Secretary, Dr. Paul Titus, 1015 Highland Bldg., Pitts- 
burgh (6), Pa., to April 9, 1937. Application blanks may be secured 
from the Secretary’s office. 


Southeastern Surgical Congress 

The Southeastern Surgical Congress announces the Eighth Annual 
Assembly of the Congress to be held in Louisville, ]\Iarch 8, 9, and 10, 
1937, with headquarters at the Brown Hotel. 

There will be three full days of postgraduate lectures and one public 
meeting at which time the C. Jeff IMiller Lecture will be giien. 
Its purpose is to honor the late Doctor C. Jeff Miller of New Orleans, 
Dr. AV. D. Haggard muU present the jMemorial address. Dr. Fredeiic 
A. Besley, President of the American College of Surgeon.s, Dr. Chailes 
Gordon Heyd, President of the American Medical Association, Di- J- 
H. J. Upham,, President-Elect of the American Medical Association, 
Dr. Prank Boland, President of the Southern Aledical A.ssoeiation, anc 
Di’. Pi’cd Kankin, President-Elect of the Southeastern Surgical Con 
gress and President of the Southern Surgical Association will all gue 
talks on this occasion. 

For information wi-ite or wire Dr. B. T. Beasle.v, Secretary-Treasurer, 

701 Hurt Building, Atlanta, Georgia. 



Correspondence 


Dear Sir: 

There is one statement in Dr. Taniis’ article, “Management of Secondary 
Amenorrhea of Functional Origin” (this Joitrkai. 32: 845, 193G), which requires 
correction. 

He state.s, “Since then several reports have appeared substantiating these results, 
the latest being that of Mazer and Spitz.ro These authors stress the fact that x-ray 
should be a measure of last resort because of the possibility of inducing castration 
atrophy despite the control of dosage.” There is nothing in our article which 
appeared in the American' .Tourxae of Obstetrics axd Gyxecoeogy of August, 1935, 
to warrant this impression. On the contrary, in referring to eleven regularly men- 
struating women we state, “In none of them was the menstrual rhythm affected by 
irradiation in doses within the limits indicated above. This, in our opinion, is suf- 
ficient clinical proof of the safety of the procedure and discounts definitely the 
impression of harm when occasionally a partially amenorrheic woman incidentally 
passes into a more permanent state of amenorrhea following low-dosage irradiation 
of the ovaries.” We further state: “The.«e data indicate that the procedure is 
harmless. ’ ■ 

CharlEvS Mazer. 

December S2, 1936. 


Books Received 


A PREFACE TO NERVOUS DISEASE. By Stanley Cobb, M.D., Bullard Pro- 
fessor of Neuropathology, Harvard iModical School, etc. 173 pages. William Wood 
& Company, Baltimore, 193(). 

BEING BORN. By Frances Bruce Strain. 144 pages. D. Appleton-Ccntury 
Company, New York, 193G. 

R/VDIOTHISRAPIE GYNECOLOGIQUE. Par R. Mathey-Coniat, Radiologiste des 
hopitaux, etc. 3G9 pages. !Masson et Cic, Pai’is, 1936. 

MEDICAL DICTION^VRY. By Thomas Lathrop Stedman, A.M., M.D. Thirteentli 
revised edition, illustrated, 1291 pages. William Wood & Company, Baltimore, 193G. 

YEAR BOOK. Roy:il Prince Alfred Hospital Jledical Officers’ Association. 
Sydney, N. S. W., 1935. 

^lEDICAL CL.-VSSICS. Compiled by Emerson Crosby Kelly, M.D., Department 
of Surgery, Albany Medical College. The Williams & Wilkins Co., Baltimore, 193G. 

A TEXTBOOK OF OBSTETRICS. By Edward A. Schumann, M.D., F.A.C.S., 
Professor of Obstetrics, School of Medicine, University of Pennsylvania, etc. 780 
pages with 5S1 illustrations. W. B. Saunders Company, Pliiladelphia, 1930. 

THE MANAGEMENT OF OBSTETRIC DIFFICULTIES. By Paul Titus, M.D., 
Obstetrician and Gynecologist to the St. Margaret Memorial Hospital, etc. 879 
pages, with 314 illustrations, including four in color plates. The C, V. Mosby Com- 
pany, St. Louis, 1937. 
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The importance of the interplay between all the hormones is being 
realized more and more. For this reason our studies can be evaluatefl 
as covering onlj^ two of many factors in a comiilicated equation. Not- 
withstanding the limitations of the present technic of assay, we liave 
found that tlie prolan and e.strin of the blood and urine follow remark- 
ably consistent curves throughout normal pregnancies, and have also 
detected unmistakable variations from these curves in cases of late 
loregnancy toxemia, exclusive of nephritis. Whether or not any 
etiologic significance maj’- be attached to these variations, can for the 
present be only a matter for conjecture. Thej^ do suggest po.ssible 
therapeutic approaches. 

Assays for these two hormones in the blood and urine of 69 pregnant 
women and in 26 placentas have alread.y been reported.^"'* Thirty- 
eight per cent of the eases were normal, 42 per cent had mild to severe 
preeclamptic toxemia and 20 per cent had eclampsia. The results 
indicated that excessive amounts of prolan and a tendency toward low 
levels of estriu were characteristic of the toxemias (exclusive of 
nephritis) and that this abnormality was of placental origin. 

One patient, from whom repeated specimens were analyzed during 
gestation, showed an abnormal rise in serum prolan two months before 
the development of clinical toxemia. A single siieeimeu of serum fi'oiu 
another patient contained high px’olan; a month later toxemia ap- 
peared. We were especially interested in confirming this last finding. 
Since the incidence of late pregnancy toxemia is high in diabetics, the 
study of these cases seemed to offer the best chance of being able to 
ascertain whether or not toxemia might be detected before it becomes 
clinically manifest. 

In this paper are presented curves of prolan and estrin based on the 
studj’- of 27 pregnant •women, 11 with diabetes, from as early as pos- 
sible in gestation to delivery. Six jiatients, four of them diabetics, 
developed preeclamptic toxemia. SeA'^enteen, including five diabetics, 
went through uneA^entful pregnancies and were deliAmred of normal, 
living infants. The remaining four pregnancies were neither strictlj 
normal nor yet frankly toxemic and Avill be considered separately . 

The method used in quantitating prolan in urine and senim lias been 
the same as that preAuously described.” 

In assaying seruni.s, urinc.'s, and placentas for prolan (A.P.L.), a doable end 
point idienonicnon lias been encountered and deserves mention. e have con.sicero' 
the smallest amount of material, extracted and administered by the Asclilieiw 
Zondek tcclmic to immature rat.«, nineteen to twenty-one daj'S old, rvliich produtC' 
grossly visible discrete corpora hiieu by- the ninety-sixth hour the prolan end-point. 
Often, however, a second end-point appears: e.g., extracts of 2.0 c.c., l-o 
and 3.0 e.c. of a given .=orum give corirora lutea, while 0.7 c.c., O.o c.c. ana •• • 
result gro.ssly in the so-called A effect, cystic ufcru.s, and follicle ripening, 
in the rats receiving 0.2 c.c. and 0.1 c.c. corpora are again found. In other non s, 
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Original Communications 


PROLAN AND ESTRIN IN THE SERUM AND URINE OP 
DIABETIC AND NONDIABETIC WOMEN DURING 
PREGNANCY, WITH ESPECIAL REFERENCE 
TO LATE PREGNANCY TOXEMIA'^ 

0. Watkins Smith, Ph.D., and George Van S. Smith, M.D., 

BrookiiIne, jMass. 

With the Cooperation op Elliott P. Joslin, M.D., and 
Priscilla White, M.D., Boston, Mass. 

(From -the Fearing Jtescarch Lahoratory, Free Hospital for Women, Bi'ooldine, Mass., 
and The George F, Balcer Clinic of the New England Deaconess 

Hospital, Boston) 

A lthough careful studies have revealed certain biochemical varia- 
'• tions from the normal in the blood and urine during pregnancy, 
none is as striking, from a quantitative point of view, as the hormonal 
changes thus far demonstrated ; namely, in the amounts of the anterior 
pituitary-like, gonad-stimulating factor (prolan of placental origin") 
and estrogenic substances (estrin). Undoubtedly there are marked 
endocrine changes associated with other organs besides the placenta 
as indicated morphologically (e.g., iiituitaiy, ovaries, adrenals, and 
thyroid), but the analysis of blood and urine hy any methods approach- 
ing quantitative standards is still limited to prolan and estrin, and 
even with these the shortcomings of existing procedures render the re- 
sults only approximately accui-ate. 

•Ro.'id before the Section on Ob-^tetric-s and Gynccolopy. New York Academy of 
Medicine, November 2G. 103S. 

The Mr.':. William Lowell Putnam Invcstlc.ation of the Toxomin.*: of PrfFrnrJncy. 


Note; The Editor accepts no responsibility for the vicw.s and statement. s of an 
thors as published in their "Original Communications.” 
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Charts 1, 2, 3, and 4.— Nondiabotics, normal Piegnancies. All but two ^of^thc 
patients went through uneventful pregnancies and had noimai ciein ‘ infant 

Mrs. S. spontancou.sly ruptured her membranes and delivered a prem the 

at seven and one-half montlis. Her prolan and cstrin cutwes did 

normals, other than in a tendency towards low cstrin levels. months. 


high,' sh'rwirghx-n C^O VlTunits of anto^ilysin^^ 

preparation) and 21 rabbit units of proluton (Schenng p “ pAhh level in both 

inn the cour.so of ten day.x Tl.i.s was followed by a drop in the c.str n a 
seram and urine. The clinical benetlt of the treatment was from si* 

the cramps were Ic.ss .severe following injections, they ’^‘^ti'Ted , blood 

and one-half month.s to delivery which was at full during labor, 

specimen on this patient, and also on Mrs. D. G„ "was caitcn 
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the scrum might iie considered to contain either 100 or lOOOf R.U. per 100 c.c. 
Da^y, comiiaring the Aveights of ovaries at various injection levels, reports a similar 
observation.G 

The first corpus luteum end-point values have formed uniform curves throughout 
normal pregnancies. The second end-points have been most inconsistent, being 
entirely absent in some .specimens and in others giving results up to 30 times those 
indicated by the first end-point. No relationship could be established between the 
second end-point findings and the time of gestation or the condition of the patient. 

We are at a loss to exiilain adequateh- this phenomenon. Probably stimulation 
of the rats’ own hypophyseal luteinizing hormone by the estrin of the follicle 
ripening produced by smaller amounts of A.P.L. plays a part in giving the second 
appearance of corpora.r The prolan A cifcct with tlie larger quantities of A.P.L. 
may in some way be associated with antibodies, either in tlic extracts themselves 
or in the rats, due to the injected material.s. o It is also likely that this phenomenon 
is related both to the number and time of injections, and to tlie amount given 
each time. Since the second end-point ai>pcars to be involved in more complex 
interactions, it seems advisalde to present our results in terms of the first end- 
point figures. 

For the determination of nrinary estrin tve have employed acid hy- 
drolysis of specimens prior to extraction or assaj’-,'’’ since this method 
yields such liigli and apparently^ reliable values (see Charts 3 and 7).* 
The placentas of 8 of the diabetic patients have been analyzed for 
prolan and estrin by the same technic as that previously reported.'* 

EXPERUVIENTAL RESULTS 

Charts 1, 2, 3, and 4 summarize in graph form the data collected 
on the normal nondiabetic pregnancies. In 1927 Margaret Smith re- 
ported a constant increase in whole blood estrin from early in preg- 
nancy to delivery'.*'? During the first three months of normal pregnancy 
we have been unable to demonstrate estrin in 10 c.c. of serum. The 
urinary’ estrin (hydroh’zed urines)- has never amounted to more than 
5,000 R.U. in tAventy'-four hours. From then on, the level of estrin in 
both serum and urine increases, the most rafiid and marked i*ise being 
apparent duiiug the last trimester. The values for urinaiy estrin given 
by unhy’drolyzed specimens are included in the chart to demonstrate 
the inadequacy’ of assaying untreated m-ine. Smith reported a mai’ked 
increase in whole blood estrin during and shortly’ before labor. In two 
oi our cases, i\Ir.s. L. D. Y. and i\Irs. D. Gr., the serum estrin level Avas 
found to be no higlier during labor than tAvo to four Aveeks earlier. 
Mrs. L. D. Y.'s serum actually contained less one-half hour before 
delivery than at the eighth month (and the estrin content of her 
ahmiotic Huid Avas the same as that of the serum). It may' aa'cII be that 
the ])artition of estrin betAveen cells and serum changes. 

*Tlu; hijrh “tolal" o.'strin content ot urines from women over throe niontlis propnant 
ni.'ilvos oxtrriotion of tlie hyilrolyzod specimens unnocoss.-i r>-. Five or 10 c.c. <<lf{)en<linp 
npon tip; period of pesuition .-mil llio twenty-tour-! lour volumo) ;u-o meo.surod into 
tr :;00 c.c. volumetric Ilask. Fifteen volumes per cent of concenlrntoii HCi are added 
and tlie fla.sk licated inside the .«te.'im hath (temp. 100' C.) for one iiour. Tlie cojitenti; 
are diluted to volume witli w.atcr, mixed, and tested directly on tiie mts. 
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CWrtfci. SerurnFVo\'an(Tu.pw\00«^. L'aie preo'nA'ntY to'xae'mi'a 



OliJirts r>, G, 7, ami 8. — Cases of late piegnancy toxemia. niontlU 

Mis. M. (Nondiabetic.) Clinically normal to the beginninf,' ,„onUi.s- 

then slightest possible trace of albumin in urine. At eight and ° ‘ ivcel; 

blood pressure 140/90; albumin, trace; edema, + + +. Induced dcii 
bcfoi-e term of a normal, living infant. 140/901 

Mrs. McG. (Nondiabetic.) At seven and one-half months, blood ’.Mbumln, 

otherwise normal. At eight and one-half months, blood ten dny.s hc 

slight trace; edema, + + +. Normal delivery of a normal, IHlng inia 

Mrs S. P. (Diabetic.) Diabetes well controlled throughout pregnancj vHh 
r,0 U insulin daily. Slight edema at set^en nionths ; othenvi.se no ma^ 
months, blood pressure, 140/80 ; albumin, trace; edema, + + +■ ec.'-arcan 

Inonth a ten and three-fourths pound, edematous infant was delivoied oj 

seedion. (Continued on opposite poif-) 
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In 1928 Zontlek^^ reported that prolan reached its higlicst level be- 
tween the second and fourth month and from then on deci*eased 
moderately to delivery. The analyses of both serum and urine in our 
series of normals revealed a peak in prolan at about two months. By 
the bepnning of the fourth month the prolan had dropped to a com- 
paratively low level. Avhieh was maintained to the last month ol 
pregnaney when, in several eases, a rise was a])parent. 

Charts 5, 6, 7, and 8 ]n-esent the prolan and estrin curves on the two 
nondiabetie and the four diabetic women who developed preeclamptic 
toxemia. In fonr of these, in contrast with the normals, the serum 
esti-in did not rise during the last two months. In the onlj' three cases 
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Clmrts 9, 10, 11, and 12. — Diabetics, normal pregnanclc.s. 

Mrs. M. T. Diabetes well under control tbrougliout pregnancy with 3” 
insulin daily. Intermittent nausea and vomit/nB- durinfr first fiv'c and one-lialf 
(N'ote rise in estrin coincident with cessation of nausea.’) Delix'ered by ce.saic.in 
section early In the eighth month of a normal, G pound C ounce infant. ^ 

L. S. Very mild diabetes; no insulin rcqvtlrcd. Normal delivery at term of a G /.• 
pound, living infant. 

Mrs. C. S. Diabetes well controlled tluoughout gestation with 30 to CO U. Insmm 
daily. Delivered by cesarean section early in the eightli month of a normal, 1> pou“ *' 
living Infant, which died tliree hours later. Autopsy diagnosis; piematunty. 

Mrs. M. IV. Diabetes controlled with 50 U. insulin dailj'. Delivered by ccsarCnn 
section early in the eighth month of a normal, 5 pound, living Infant. 

Mrs. C. D. Diabetes impo.sslble to control; SO U. insulin a day. '‘'■f H 
ce.sarean section early in the eighth month of a normal. C pound 11 otmcc. j. 

inf.nnt. Hydramnlos. 
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Mi-s. Wh. (Diiibctie.) iJiabelcs well controlled throuKbout prcsnunoy with r.O U. 
insTilin diiily. At seven .'ind one-half months slight edema and slightest posslbl-' 
trace of albumin; otherwise normal. At eight months, blood pressure, lon/lio : 
albuniln. large trace; edema. + + -t. The la.st specimen was taken one day before 
the death of the fetus, wliich event was followed by cessation of toxemia. De- 
li ver.v of a large macerated fetus occurred five weeks later. 

Mis. O. K. C. (Diabetic.) Diabetes fairly well controlled with 10 U. insulin dally. 
No syniiitoins of toxemia until end of seventh month. Tlicn. within a few day.s. 
lilood pre.ssure. lCO/110; albumin, very sli.ght trace; edema, + + +. Delivered immedi- 
ately i)y cesarean .section of a f.at but not tyiiically edematous inf.ant weigliing C 
pounds and IS ounces. 

Mrs. E. u. (Diabetic.) Peveiv diabetes well controlled with 30 to GO U. in.siilin 
daily. Slight rise in blood pressure and a trace of albuiiiin .at seven month.“. At 
seven ane one-half months, blood pressni-e. 1T2/I01 ; albumin, large trace ; e-dema. + 

by costM*cr\n i^cotion of norma.1 Inffiiit woiKhiTipr five pounup nnd fl\c otiiicop. 
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Charts 13. 1), la, and 1C . — Four abnormal cases. 

M. G. (Diabetic.) Dialjcto.'^ well controlled throufrlioiit frc.'^tatlon 
28 U. insulin dail.v. Hydraninio.s but no slfrn.s of toxemia. .\t .seven •‘J)'' , 

s))ontancous premature deliverv of a T’ j pound, edematous. I’* ‘ind 

twenty minutes. Autop.sy revealeil licmorrliapric dasoase. rica 

.scurv.v. 


montlis 

wliich lived only 


Mrs. Sh. (Diabetic.) Diabetes controlled witli 20 U. insulin per 
months a largo trace of .albumin .appe.ared in the urine ; otherwise cltmc, j 
Delivered early in the eightli inontl) of :in 8"i pound, eilematous. giant im. • ^ 

E. G. (Nondiabotic.) Normal gest.ition until the middle of •p^ei^veA' ' whlcli 
when a trace of albumin appeared in the urine. Tlil.s continued until d..ll 
was full term and normal. No other signs of toxemia. ,i„rlnc 

L L (Nondiabetic.) Normal pregnancy except for a rise in blood pre.ssur 
the la.st month to 1.'<8/S0. Delivery was at full term and normal. 




SMITH-SMITH: PROLAN AND ESTRIN IN SERUI^I AND URINE 


373 




wliose urines were assayed after hydrolysis, the excretion of estrin 
failed to increase afler the seventh month. These estrin abnormalities 
were not demonstrable until shortly before the appearance of toxemia. 

The serum prolan of all these cases began to rise during the second 
trimester and at no lime after the beginning of the sixth month was 
it le.ss than 200 E.U. per 300 e.e. These curves contrast markedly with 
the normal in which, without exce])tion, the serum prolan from the 
fourth to the eighth month was 100 R.U. or less per 300 e.c. The nsc 
171 sicruvi pi'olon was apparent in each case of late prcfinancij toxemia 
at hast six iccchs heforc the clinical (Jiafjnnsis could he made. Prolan 
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edematous, giant infant. The second, Mrs. Wli., delivered a large macerated fetus 
live weeks after it had died. Mrs. C. E. G., the third, was delivered by cesarean 
section shortlj'’ before the eighth month because a rise in blood prc.ssure and 
marked edema suddenly developed. The living infant was large but not typically 
edematous. Mrs. B. E. was delivered at seven and one-half months by cesarean 
section of a live-pound, normal, living baby. 


Charts 9, 10, 11, and 12 contain the curves on five diabetic women 
who went through pregnanej’’ without accident and were delivered 
(four by cesarean section) of normal, living infants. In general the 
prolan and estrin levels follow the same curves as those for the nou- 
diabetie normals. There is a tendency, however, toward a later drop 
in serum prolan, a later appearance of demonstrable serum estrin, and 
an earlier and more pronounced i*ise in the serum prolan toward term. 
In other words, the curves vary slightly from the noi’mal nondiabetic 
in such a waj*" as to suggest that they approach the toxemic borderline. 
This departure may be linked ivith the high incidence of toxemia in 
diabetic pregnancies. 

Two diabetic patients, not included in the charts, had premature deliveries im- 
mediately after the first specimens were taken, one at six and the other at seven 
months. Neither had toxemia and their babies were not edematous. Their prolnn 
and estrin levels were within the limits of normal. Among the few nondiabetic 
cases of miscarriage and premature delivery that we have studied, no typical prolan 
or estrin abnormalities have been evident. 


Charts 13, 14, 15, and 16 present the analyses on four women who 
could not be grouped either as definitely toxemic or strictly normal. 
In all of them the appearance of excessive serum pi’olan at five to 
seven months led us to predict late pregnancy toxemia. . 


Mrs. hi. G., diabetic, delivered a premature, markedly edematous infant at seicn 
and one-half months. She had a hydramnios but no clinical evidence of toxemia. 
Both prolan and estrin curves were entirely comparable with those of the toxenuci- 


Albuminuria continued to deliverj, 
Her infant was a typical diabetic 


Mrs. Sh., diabetic, showed a rise in prolan at six months and a high level a 
seven months, but her estrin was rising too. At eight months a large trace o 
urinary albumin appeared. However, between the seventh and eighth month I ic 
prolan decreased and her estrin rose markedly, 
but there was no other evidence of toxemia, 
giant. 

E. G. and L. L., two nondiabetics, showed curves entirely similar to those of 
Mrs. Sh., i.e., high prolan near the sixth month followed by a drop coincident uit ' 
a marked increase in estrin. E. G. had only albuminuria; L. L. had a rise in bloo. 
pressure. Both delivered full-term, normal, living infants. 


From the results demonstrated in the first twelve charts, our intci 
pretation of these four cases would be that Mrs. M. G. might ha^e 
developed toxemia had pregnancy continued; whereas in the otlier 
three the rise of estrin and drop in prolan after the seventh mont i 
mav have been associated witli the fact tliat clinically there was on > 
mild toxemia. 
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exeri'lidii was liigh in four of the five patients whose ni-ines were assayed, 
hut not, until the clinical diagnosis had been made. Tliis lasr in prolan 
excretion in the toxemics seems to us to be of especial interest and 
importanee, since in all the other curves the prolan and csti-in levels 
for serum and urine run rou<rhly parallel. There was no variation of 
the prolan or estrin findiii'is in the four toxemic diabetics that might 
dilferentiatc them from the nondiabelic cases with toxemia. 

Mention slionhl bo nmde of :bc.=o patients’ infant?. Tlio Iv.o noirliatjptii' patient? 
iiiul nortnal. livinpr l>abie.?. Of tbo diabetir.?. Mr.?. S. P. wa? delivered by ce?arfan 
•'cction early in tbc cipiith month of a ten and ihrce-fourtlis pound, living, 
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that the administration of large amounts of estrin resulted in a temporary lowering 
of prolan. Although our present state of knowledge does not justify the assump- 
tion of high prolan as an etiologic factor in the toxemias of late pregnancy, the 
results presented do point toward estrin as an experimental therapeutic measure. 

Tn a previous communication^ we advanced the hypothesis that toxemia might 
be the result of a dilEuse and vicarious menstrual-like process occurring in pregnancy. 
Clinically the analogy is weak. Mild to severe edema or an increase in weight at 
the time of menstruation has been rex>orted. The various disturbances at menstrua- 
tion reflect an upset of the sympathetic nervous system. (In this category also could 
be included cases of functional flowing, especially menopausal.) The above hypothesis 
was suggested by our hormonal studies from which we now associate the onset of 
toxemia with high prolan and relatively low estrin. The consensus of opinion is 
that both normal menstruation and functional bleeding in women and experimental 
bleeding in monkeys follow a drop in estrin. In nine out of ten instances we have 
found a rise in urinary prolan (probably hypophyseal) before or at menstruation. 
Moreover, increased prolan (probably hypopdiyscal) has been reported in a large 
percentage of women with functional bleeding.!-*, is The analogy is strengthened 
by the pathology of toxemia, wiiich is characterized by changes due to and associated 
with edema, necrosis, and capillary thrombosis and hemorrhage, all of which processc.s 
point to arteriolar spasm as the common denominator, ic and this in turn implicates 
the sy'mpathetic nervous sj’stem. Edema, necrosis, capillary thrombosis, and hemor- 
rhage are typical findings in the endometrium at menstniation and are in part char- 
acteristic of the endometrium of functional bleeding. It has recently been an- 
nounced!*’ that arteriolar spasm initiates the endometrial bleeding of monlieys. From 
these pathologic considerations the theory seems tenable that cases of toxic separation 
of the placenta arc the result of actual menstruation during pregnancy, while toxemia 
might well be due to the same process taking place vicariously rather than in the 
endometrium alone. 

This theory suggests another therapeutic approach. Menstruation has been in- 
hibited in monkeysis by the giving of suflicient progestin. There is growing evidence 
that human menstruation can be prevented by progestin. The possibility of progestin 
therapy in late toxemia is, therefore, appealing. 

We are now’ attempting to compare the progestin content of placentas from noimul 
and toxemic cases, but, although the hormone can bo identilied in this organ, the 
present methods of assay are not sensitive enough to make comparative analyses 
significant. 

SUMiLUtY 

Analyses on 12 nondiabetic Avomen throngliont normal pregnancies 
indicate that the peak in prolan of both urine and serum occurs at 
ap]iroximately tivo months and that by the beginning of the fourth 
month this hormone reaches a lower and fairly constant IcA’^el conici- 
dent Avith an increase in estrin. The most rajiid rise in estrin of both 
urine and serum takes place during the last trimester. 

The data on 6 eases of late pregnancy toxemia (4 of them diabetics) 
confirm the preAdously I’eported finding of high prolan and Ioav estun 
in this condition and demonstrate that ihc abnormal rise in serum 
'prolan precedes the clinical manifestations hy at least six wcclcs. 

The curves on 5 diabetic Avoraen throughout normal pregnancies 
essentiallj' similar to those of the normal nondiabetics. A somcAvliat 
later rise in estrin and a le.ss marked plateau of prolan suggests, how 
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Til Table I are analyses of the placentas from eight of the diabetic 
cases. As was found in nondiabetic pregnancies/^ the placental figures 
confirm the blood and urinary findings and indicate also that excessive 
prolan is of placental origin. The analj'ses of iMrs. Wh.’s placenta are 
included to demonstrate that prolan and estrin persisted even after 
death of the fetus. The values, however, are presumably lower than 
they were when the fetus was alive and the patient toxemic. 


Table I. Prolan and Estrin in the Placentas Froji S Diabetics 


CASE 

clinical data 

PROLAN 

R.U. PER G. 

(DRY WT.) 

ESTRIN 

P..U. PER G. 

(DRY WT.) 



MA- 

TERNAL 

FETAL 

MA- 

TERNAL 

FETAL 

Mrs. E. D.i 

Miscarried at G months 

No toxemia 

Baby not edematous 

2.0 

3.0 

6.0 

10.0 

Mrs. E. W.i 

Miscarried at 7 months 

No toxemia 

Baby not edematous 

3.0 

1 

4.5 

15.0 

15.0 

Mrs. M.W.2 

Normal pregnancy 

Cesarean at 8 months 

Baby not edematous 

4.5 

2.0 

1 

0.0 

10.0 

Mrs. M. T.2 

Normal pregnancy except for 
early nausea 

Cesarean at 8 months 

Baby not edematous 

.3.0 

c.o 

15.0 

10.0 

Mrs. C. S.2 

Normal pregnancy 

Cesarean at 8 months ! 

Baby not edematous 

3.0 

4.5 

10.0 1 

i 

15.0 

Mrs. S.P.3 

Late pregnancy toxemia 
Cesarean at 8 months 

Baby tj'pical diabetic giant 

45.0 

co.o 1 

G.O 

3.0 

Mrs. M. G.4 

IMiscarricd at 7^/j months 

No toxemia. Hydramnios 

Baby tj'pical diabetic giant 

18.0 

30.0 

7.5 

6.0 

Mrs. M'h.3 

Late pregnancy toxemia 

Baby died 5 weeks before de- 
livery 

G.O 

G.O 

5.0 

5.0 


'Urlnao' and .serum valuc.s not included in cliarts, well within the limits of normal. 

U^or urinary and serum values, see Charts 0, 10. 11. and 12. 

*For urinary .and .serum values, see Charts 5, G, 7, and S. 

‘For urinary' and .serum v.alues, .sec Charts 13, 14, 1.7, and 1C. 

DISCUSSION 

One of the most .striking features of these cliarts is the fact that liigh levels 
of serum prolan are almost invari.ahly associated with low estrin and vice versa. 
In the nornird pregnancies estiin was not demonstrahlc in 10 c.c. of scrum until 
the prolan had drop^icd from the two-nionth peak. In the toxcinics the ahnorinal 
rise in serum prolan was followed by a Icvcling-ofT or droji in serum estrin during 
the last trimester, at which time the normal curves showed their greatest estrin 
ri.se. The diabetics who went through pregnancy normally showed a somewhat later 
drop in scrum prolan than the nondiabetic normals, together with a later appear- 
ance of demonstrable serum estrin. The mutually antagonistic action of the.=o t'.vo 
hormones is particul.arly indicuiod in the throe cases of very mild toxemia jirestmted 
in Charts 1.1, 1-1, 15, and 10. Wo have previously demonstrated that the admini.stra- 
tion of prolan (A.P.I...) to pregnant women ro.“ulted in a temporary lowering of 
the level of estrin. i- We liave al.<=o. in two easos fCase lll.^ and t'a.-e l.t' found 












DIABETES COMPLICATING PKEGNANCY"= 

Priscilla White, M.D., Boston, Mass. 

{From the George F. Baker Clinic of the Neiv England Deaconess Eospital) 

T he unfavorable effects of diabetes complicating pregnancy are mani- 
fested by: (1) accidents to the fetus,- (2) maternal toxemia and 
eclampsia; (3) maternal coma; (4) maternal hypoglycemia. Our owi 
medical conception of this problem is based upon an analysis of 271 
pregnancies which have occurred in 191 diabetic women consulting Dr. 
Joslin between 1898 and October, 1935. Approximately half of these 
cases occurred in the preinsulin and one-half in the insulin eras. A 
comparative anatysis of these two periods shows surprisuigly slight im- 
provement, for stillbirths have dropped only from 29 to 25 per cent, 
miscarriages and abortions from 22 to 16 per cent. We are, therefore, 
naturally concerned with the investigation of the manner in which 
diabetes appears to contribute to these accidents and in that form of 
treatment of the disease which most successfully avoids them. 

Early abortion and miscarriage we attribute directly to a lack of con- 
trol of diabetes, for their incidence was some six times greater among 
cases characterized by elevation of the lilood sugar and glycosuria than 
among those patients who had more adequately controlled diabetes. 
Although positive evidence of such important theoretical factors as 
deficiency diet, a lethal factor in the primary cell, endocrine imbalance 
early in pregnancy, acidosis and h;^qioglycemia were lacking in tins 
series, they need further investigation. The characteristic pathologj' 
of uncontrolled diabetes seems to us, however, to indicate how harmful 
it may be. It is knovm that the impregnated ovum implants itself m 
that portion of the uterus which has the richest supply of glycogen. 
Failure of the normal deposition of glycogen is a characteristic lesion 
of uncontrolled diabetes, and this lack of gljmogen should theoretically 
favor imperfect nidation. 

Toxemia and eclampsia occur nearly fifty times more frequently in the 
diabetic than they do in the nondiabetic childbearing population at 
large. These conditions are more common in the younger and, con- 
sequently, the severer cases. The severitj^ of diabetes rather than i|s 
control favors the development of these complications. That foxeniia 
may be the consequence of diabetes is indicated by the newer phy.siologic 
research which seems to show that toxemia is associated with an ab- 
normal hormonal state probablj’- related to the placenta, that diabetes is 
a disease of interglandular relationships and that there are other similar 

•Read Ijefore the Section on Obstetrics and GynecoloK>'. New York Acadoni> of 
Medicine, November 2G, 1935. 
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ever, that the high incidence of toxemia in diabetic pregnancies may 
be linked vdlh a prolan-estrin imbalance 'which approaches the toxemic 
borderline. 

In 4 eases, two diabetic patients, high serum prolan at five to seven 
months led to the prediction of late pregnancy toxemia. One of these 
women (diabetic) had a premature delivery at seven and one-half 
months. The other 3 showed a very marked rise in estrin during the 
last trimester coincident ■\Adth a drop in prolan to within the limits of 
normal and the apiiearance of onl.y very mild toxic SAunptoms. 

Of the 11 diabetic patients followed, 4 had either stillbirths or 
edematous giant infants. All 4 of these women showed the prolan- 
estrin imbalance typical of toxemia, at five to seven months. The 
diabetic patients with normal curves for pi’olan and estrin delivered 
normal, living infants. Two of the diabetic patients, on the other hand, 
whose prolan was excessive and who developed severe toxemia, were 
delivered bj’- cesarean section at seven and one-half months of normal, 
living infants. Although it might be argued that in these two eases 
earlj’- delivery had preceded abnormal growth of the fetus, the data 
at hand are too limited to permit the establishment of any connection 
between the endocrine findings and the type of infant in diabetic 
pregnancies. 
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Chamorro, Antonio: Autotransplant of the Ovary Into the Anterior Chamber of 

Female Babbits’ Eyes, Bov. espan. de obst. y gitiec. (liladrid) 20: 401, 1935. 

The author reviews the literature on the subject of ovarian transplants. 

Autotransplantation of ovaries of rabbits into the •anterior chamber of rab- 
bits’ eyes provides an excellent method for re.^earch as it permits i)erfect vi.^iializa- 
tion of the transplant during its period of activity. Unilateral transi)laiits do not 
function and soon disappear. Bilateral transplant,®, however, grow without much 
ditliculty. After maturation, two kinds of follicles develoj), one with a very short 
cycle and the other, a persistent follicle, becomes cy.-tic .and tloes not. res[ion(l 
typically to gonadotrophic stimuli. Administration of hirgc amount.® of e.®trogenic 
hormone failed to cause rupture of the follicles exce[it in one case where a rupture 
of the ti.®sue.s had occurred with protrusion of the follicle. The article is beauti- 
fully illustrated with colored plates. 


F. L. .An.sin .\N'ri .1. Siwnrx. 
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once with a perfectly normal blood sugar, and three times with a slightly 
subnormal blood sugar. Among our last 17 eases coming to term, we 
have been making various blood chemical analyses, and once we observed 
a blood sugar which was slightly subnormal, 60 mg. This infant sub- 
sequently developed the whole train of symptoms wdiich we associate 
with an insulin reaction in a juvenile patient, namely a sudden onset of 
sw’’eating, pallor followed bj’- cyanosis, twdtehings; and convulsions. The 
blood sugar was found to have fallen to 9 mg. or one-tenth of the normal 
value. The symptoms were quicldy relieved by the administration of 
glucose given by gavage. At the time we thought this was an example 
of spontaneous hypoglycemia, the first we had ever seen, but now we 
are afraid it wms due to an overdose of insulin, for although the mother’s 
blood sugar wms perfectly normal, 70 mg., wdien she -was on the operat- 
ing table, her blood sugar too fell to subnormal levels and she had 
symptoms of hypogljmemia. Furthermore, the baby’s blood sugar be- 
came stabilized on the third daj’-. We doubt that this would have oc- 
curred with overproduction of endogenous insulin. 

Asphyxia may be a serious problem in the neonatal period. It may 
result from the long labor wdiieli -will occur in many of these pregnancies 
because of the large size of so many of the babies. Then too insulin 
itself is capable of producing cerebral edema, but, perhaps most impor- 
tant of all, because the acid base balance of a cliild of a diabetic mother 
is disturbed. Eastman® has found that the carbon dioxide content of 
the blood of children born after relatively short labor "was 48 volumes 
per cent, but this figure dropped to 40 volumes per cent Avith more 
difficult labor and anesthesia and to 38 volumes per cent in children Avho 
had severe asphyxia. In the infants of our series the average carbon 
dioxide combining power Avas 35 volumes per cent, tlie range being from 
19 to 52. Earlier in this discussion Ave said that ^ye did not think that 
the intercurrence of acidosis during the early part of the third trimester 
Avas so harmful to the fetus. During labor it may be harmful, because 
if the allcali reserve of the mother’s blood drops to less tha7i 10 volumes 
per cent, a finding not iTnusual in diabetic coma, tliere Avill be associated 
with it a loAV oxygen content. This may have a serious effect upon 
the fetus, occurring AAdien it is about to establish an independent exist- 
ence. EAmn AAuthout acidosis asphyxia is a real problem and these babies 
particularly require plenty of oxj’^gen, Avith proper aspiration, perhaps 
alpha lobeline or even a Drinker respirator. 

Congenital diabete.s® is a rare occurrence. There are some eight, pre- 
sumably authentic, cases reported in the literature, but the data are not 
very striking. Among the 170 infants represented in this serie.s, one, a 
fatal case, had an eleAmtion of blood sugar aboAm normal ; one sub- 
sequently developed diabetes at the age of four years. 

The temporary unfaA'orable effects of pregnancy upon the couise of 
diabetes arc largely four; change in tolerance for carbohydrate; Ioaaci 
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clinical manifestations of endocrine disturbance, particularly in the 
youthful diabetic. Examples are the failure of gro^^i:h which amounts 
to actual dwarfism in some diabetic children, retarded maturity, and 
the long periods of amenorrhea in the adolescent. 

Stillbirth is a third, perhaps, related failure. For years the obstetric 
diabetic literature has contained accounts of the frequency with which 
an overdeveloped, macerated fetus has been born to the diabetic mother. 
Here we wish to emphasize that this is not an unfailing characteristic 
of diabetes. The very fact that nearty half of all these pregnancies 
ended successfully prior to the general use of insulin shows without 
further comment that this is not the case. The cause of this over- 
development, characteristic of so many of these pregnancies, has never 
been quite clear. It is natural that it should be attributed to over- 
nutrition, to the elevation of blood .sugar and blood fat, to the products 
of acidosis, and to hypoglycemia. Signs of tliese were lacking in our 
ovm series. Eepeatedlj’' it has been our experience, as well as that of 
others, that with a perfectly controlled case tlie fetus has died two, four, 
or six weeks prior to term. Yet the opposite situation with acidosis and 
even coma has occurred in this same apparently critical period, and 
patients have later been delivered of normal living children. Althougli 
it is granted that all of these factors need further investigation, still a 
new and interesting clew appears in the demonstration of an excess of 
serum prolan (Smith and Smith). That prolan is a substance capable 
of producing giantism has been demonstrated by Snyder^ and Hoopes,® 
who have independently shovm that injections of prolan produce exactly 
the picture avc see in diabetes, overdevelopment; death, and maceration 
of giant rat and rabbit fetuses. Thus, we believe that two definite for- 
ward steps have been made: first, when Titus decided to deliver 
these patients prematurely to anticipate the death of the fetus in utero, 
a procedure which was not entirely satisfactory, for we Imew that not 
all of these patients were predestined to the development of this com- 
plication ; second, when as appears now to be the case, we have a 
biologic test which indicates the cases in which the fetus is of the giant 
type described as characteristic of diabetes. 

Congenital defects, hjqioglycemia and asphyxia complicate the neo- 
natal period. Congenital defects are doubtless beyond our therapeutic 
control. They are, we believe, related to a disease which is genetic in 
origin. It is an interesting association here to note that Priesel and 
Wagner" have already reported the great frequency with which con- 
genital anomalies occur in the true juvenile diabetic patient. 

Hypoglycemia may be a dangerous complication in the neonatal 
period. It may re.sult from a maternal overdose of insulin, or it may 
be due to an overproduction of fetal islet tissue. Hyperplasia of the 
fetal i.slands of Langerhans has been reported seven times* in the litera- 
ture, twice it has been knovm to occur with an elevation of blood sugar. 



384 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


is to be delivered by normal labor, then she will require first of all con- 
stant attendance because she is a potential coma case. The earboliydrate 
intake should vary from 150 to 300 gm. with large quantities of fluid. 
If the patient is delivered by cesarean section, there is danger of the 
intercurrence of hypoglycemia, and since our experience with the infant 
whose blood sugar feU to 9 mg., we have been much happier when we 
have maintained a maternal blood sugar between 150 and 200 mg. tlian 
at that level which might be considered more ideally normal. After 
cesarean section the management of diabetes is that of any surgical case, 
specimens being tested every three hours and insulin prescribed accord- 
ing to the degree of reduction in the Benedict test. 

Thus the diabetic during pregnancy is a candidate for coma in tlie 
first trimester, hypoglycemia in the second, acidosis, toxemia, and hypo- 
glycemia in the third, and if she has normal labor, then the danger of 
coma is great and, perhaps, very serious indeed. 

Another failure of many diabetic pregnancies is that of lactation. This 
has been observed in the diabetic animal as well as the diabetic woman.'' 
It is, perhaps, due to the lack of the specific lactogenic hormone of tlie 
pituitary gland. We think it is not related to calories, because it lias 
occurred when the mother’s diet contained between 2,500 and 3,500 
calories and when we believe it to be adequate in all respects. Puer- 
peral sepsis, contrary to our expectations, is rare in diabetes. 

Genetic and eugenic problems arise. We believe that until the treat- 
ment of diabetes, even as good as it is today, improves, the diabetic 
should not have numerous pregnancies. Diabetes is a chronic, poten- 
tially incapacitating disease, predisposing the patient, even in youth, to 
a premature development of old age manifested by arteriosclerosis, 
retinal hemorrhages, cataracts, and diabetic neuritis. One must remem- 
ber in treating these patients that the actual age is not the chronologic 
age, but as Dr. Joslin has pointed out, far more nearly the chronologic 
age plus the duration of diabetes. 

Perhaps most important of all, we must answer the question, what 
ai’e this child’s chances of inheriting diabetes? We believe that we have 
presented evidence that the potentiality for developing diabetes is in- 
herited insidiously through a simple Mendelian recessive gene,® accord- 
ing to which theory it is necessary for both parents to contribute the 
genes for diabetes. A diabetic may arise from the union of two diabetics, 
a diabetic and an hereditary carrier, or two hereditary carriers. In cal- 
culating baclcward from the incidence of diabetes in the general popula- 
tion, we e.stimate that the incidence of carriers is very high, nearly 2o 
per cent of our entire population, so that in random mating the chancc-s 
of a child of a diabetic eventually developing the disease are 1 in 4, an 
we must also remember that all of the.se children of diabetics arc in turn 
hereditary carriers of diabetes. 
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iiig of the renal threshold; predisposition to coma; and predisposition 
to iiypoglyeemia. The change in tolerance for carholiydrate, measured 
either by the insulin requirements or the elevation of blood sugar, 
on the average in this series was negligible. Individual cases, liowever, 
showed a wide variation, the greatest change generally occurring in the 
third trimester, Avhen some patients who had required 50 units of 
insulin prior to pregnancy gave it up entirely until after delivery, and 
others required twice their former dose. 

A low renal threshold generally occurred in the second trimester. 
The cause of this condition is not clear. It resembles the benign type of 
glycosuria associated with disturbances of the glands of internal secre- 
tion and is, perhaps, the result of changes in the endocrine glands, 
coincident with pregnancy. 

Pregnancy favors the intercurrenee of acidosis because of the normall^' 
lowered alkali reserve, the depletion of glycogen, and the increased basal 
metabolic rate. The last two factors favor the intercurrenee of the op- 
posite complication, hypoglycemia. 

Thus the treatment of the diabetic during pregnancy will vary with 
problems of the individual patient and vnth the problems of each tri- 
mester. In the first trimester we will be concerned not only with the 
dietetic control of nausea and vomiting, the readjustment of the diabetic 
regime which this complication nccc.ssitates, but also with the accurate 
control of diabetes, which we believe prevents spontaneous abortion. If 
hourly feedings of carbohydrate food or parenteral glucose must bo 
given, then we abandon our usual routine for insulin and administer it 
aceordmg to what Dr. Joslin likes to term ‘‘the emergency prescrip- 
tion,” testing the urine every two, four, or six hours, giving 20 units of 
insulin if the Benedict 1o.st is red, 15 if orange, JO if yellow, and 5 if 
yellow green. If nausea and vomiting do not complicate the first tri- 
me.slcr, then there will be little need of readjusting the diabetic regime. 

In the second trimester we are concerned with a low renal threshold 
and with the increased requirement for food. Here, to prevent hypo- 
gh’cemia in the presence of glyco-suria, we believe it is better to base 
changes in the dosage of insulin upon blood sugar analyses rather than 
upon urinalyses. 

In tlie third trimester we are concei'iicd over the po.ssible development 
of acidosis. By this time the ba.sal metabolism has become elevated to 
20 ])or cent above noi’inal, and the mother will require a definite increase 
in the number of calorics. It has been o.stimated that the fetus metabol- 
izes ,o0 gm. of glucose daily, and an allowance for this must be made in 
tlio mother's diet, .so that wo plan to give a miniimim of 150 gm. of 
carbohydrate, 3 gm. of protein per kilogram of aotnal body weight, and 
30 calories per kilogram of aetaial body weight. 

Labor increases the complications of the third trimester, incroa.ses 
depletion of glycogen, and inerease.s ba.sal metabolic rate. If the patient 



DIABETES IN PREGNANCY PROM THE OBSTETRIC POINT 

OF VIEW 

R. S. Titus, M.D., Boston, ]\'Lvss. 

INSULIN has made medical liistoiy. Insulin is maldng obstetric his- 

tory. Before 1920 diabetes and pregnancy made a discouraging asso- 
ciation. The only encouraging part of this association was its actual 
infrequency. It is well Avortb Avhile to consider the reasons for this in- 
frequency. 

Before insulin the diabetic patients wlio developed the disease in the 
first and second decades of life had almost no chance of reacliing 
maturity and motherhood, for the earlier in life tlie disease developed 
the more serious it was. In consequence, pregnancies in diabetics at 
that time occurred practically always in those cases in Avhom diabetes 
did not appear luitil the patient was in her twenties or thirties, and such 
cases of diabetes were recognized as being of the less severe type. When 
one considers that the average active fertile life of ahj^ woman is between 
the years of twenty and forty, and that before insulin practically none 
of the eases developing in the first decades survived to that age, one 
begins to see why the problem of diabetes and pregnancy before the 
discoveiy of insulin was numerically negligible. 

Diabetes used to be considered a definite cause of sterility. Mis- 
carriages among diabetics were recognized as probable sequelae of preg- 
nane3^ Furthermore, pregnancies occurring in these diabetics were 
prone to result in dead babies befoin viability or overdeveloiied, macer- 
ated babies after eight months; it was very unusual for a case to be 
delivered of a living child, and it Avas only in the milder diabetics that 
pregnanejf AA'as considered a Avorth-AA'hile Annture. Because of the reasons 
just enumerated, diabetics avIio did become pregnant Avein Amy often 
adAused to be aborted. 

The foregoing sliOANn Avhj'^ pregiianc 3 ’’ complicating diabetes aaus not 
a real problem before insulin was discovered. 

What insulin lias done for the general diabetic insulin is noAV doing 
for the pregnant diabetic. It has increased the fertility in tho.se m 
Avhom diabetes occurs betAveen the .Amir.s of tAventy and forty and holds 
the disease in cheek. It has .saA'cd the INes of children develoiiing 
diabetes before or during the teens .so that tbe.A* haA^e lived to matnrit.A 
and maternity. 

With the A’Ciy a])preciable increa.se in the number of diabetics "ho 
maA' become pregnant for the aboA-e reasons, the jn'oblom of the 

•no.-id before the Section on Ob.stetric.*! and Oymicolofry. New A'orlc .■\f.nd'ni,\ 
Medicine, Xovetnbor 20, 
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In conclusion, we believe (1) tliat the incidence of spontaneous abor- 
tion may be reduced by more accurate control of diabetes; (2) that 
toxemia and eclampsia occur with great frequency, particularly in the 
youthful type of diabetes; (3) that related to these complications 
is the common complication of the diabetic pregnancy, a giant fetus; 
(4) that deaths in the neonatal period are largely due to congenital 
defects which are bej'ond our therapeutic control, to hypoglycemia 
which can be corrected, and to asphyxia to which the infant of the 
diabetic patient is undoubtedly moi-e liable than that of the non- 
cliabetic. because of the greater danger of toxemic and diabetic aci- 
dosis; (5) that the treatment of the diabetic patient during pregnancy 
must be individualized ; (6) that the diabetic woman should not have 
numerous pregnancies, because diabetes carries with it a morbidity 
hazard, but most impoi’tant of all, that the potentiality of developing 
the disease is inherited. 
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The abnormal prolifer.ation of the endometrium as a result of a persistent ripe 
follicle without omlalion has boon named “glandular cystic hyperplasia.” This 
condition is attended with necrobiotic areas occurring in the thick mucosa and subse- 
quent irregular and protracted bleeding. It is a disturbance in the genital cycle, 
marked by the absence of ovulation corpus luteum phase and a true menstrual 
I>roccss. 

IMierovcr it was possible to examine the ovaries he confirmed the presence of ripe 
follicles and the absence of a corpus luteum. The cystic atretic follicles do not 
exert this influence on the endometrium. 

The condition occurs most commonly at about the age of 40 years. Diagnosis is 
established by means of curettage. Pelvic examination for the determination of the 
sir.e and condition of the ovaries is an essential f.actor. 

'rre:itment is causal and general. Hormone therapy is indicated in the hy[io- 
plastic conditions and in menorrhagia without p:ilpable lesions. 

In atypical bleeding from a myomatous uterus myomectomy often is indicated 
or total hysterectomy may be required. X-ray sterilization was re.-^orted to in a few 
in'-lanccs. In chronic metritis radium is the treatment of choice. 

F. L. Adaif; axi> S. A. Pkai:!.. 



388 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


carrying with it, of course, unnecessary morbidity to the mother,- and 
the mother has the same right to demand a living child, if diabetes does 
not kiU the child before viability. 

Before going any further in the discussion of diabetes and pregnancy, 

1 want to make it perfectly clear that up to the point of deciding when 
and how to deliver pregnant patients, the problem is a medical prob- 
lem. No one should entertain the handling of these serious diabetics 
who is not thoroughly conversant with diabetes. The proper handling 
of these cases from start to finish means intelligent cooperation between 
the diabetic specialist and the obstetrician, and any obstetrician who is 
courageous enough or ignorant enough to assume the responsibility of 
handling these eases during pregnancy and delivery, either normal or 
operative, without having in attendance during the entire labor the 
physician expertly trained in the care of diabetes, is assuming a burden 
which he has no right to assume, and a burden -which if assumed may 
well lead to the death of his patient. 

All that I have to say about this subject of diabetes and pregnancy 
and its obstetric management is based upon wdiat I have learned and 
deduced from our study of forty-three cases. Far be it from me to say 
that my conclusions are the only right conclusions; that my suggestions 
on the handling of these cases are the only’- right suggestions. 

I shall concisely review certain of these cases, showing the successes, 
the failures, the pitfalls, and hoping to point out my’’ reasons for the 
conclusions which have seemed intelligent and conservative rather than 
unnecessarily radical. No one really Imows anything about this problem. 
With more experience the present point of view may not be at all ten- 
able, and I realize most of all that all the babies of these diabetic 
mothers at the present state of our knowledge and the present handling 
of these patients cannot be guai-anteed life. 

In this series of 43 cases, one occurred before 1920. In the last two 
years there have been 16. 

There were : 21 primiparas, 22 multiparas, 12 normal deliveries witli 
living children, 14 cesarean sections, 5 cases of breech, 10 misearriage.s 
or interruptions of pregnancy' in the first three montlis, 6 hy'sterotomie.s, 

2 deliveries at seven months, 4 inductions by impturing the membranes 
\vhen induction wms practicable at eight and one-half months plus- 
1 case of t-B-ins, 3 macerated babies, and 5 "insulin mothers” (patients 
Avho before insulin would not be alive). 

Tliere were the follo-ning complications: 2 eases of hyulramnio.s, 3 
cases of coma develojiing during pregnancy, 7 toxemia.s, 1 case of pyc i 
tis during pregnancy', and 1 gallbladder attack during pregnancy. 

Not a mother was lost. 

So we see in this series that from the standpoint of the mnthns, 
mortality and morbidity- are w'ell controlled by insulin. 
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olistctric management of tliese eases must be given very serious thought 
and consideration. It is a real problem and one tliat more and more 
is going to demand definite unity of obstelric opinion. The whole 
problem is so young that no one really knows anytliing aliout it. There 
have not been enougli cases upon whieli to liase obstetric laws as to 
llieir management, so tliat all we say liere arc our own views, and 
have gradually evolved as case after ease has taught a new lesson. We 
can assert from our experience that insulin makes pregnancy safe for 
Ihe mother, but it does not insure fetal life to vialhlity or survival after 
delivery. 

As in other conditions complicating pregnancy, when no one rule 
as to their handling can intelligently be laid down, no one metliod of 
treatment can hope to encompass the proper treatment for all diabetics. 
As it is extremely unintelligent to say that all nephritics should be 
delivered in one fashion or that all cardiacs should lie delivered in one 
fashion, so it is also unintelligent to say that all diabetics should like- 
wise be delivered and handled in one fashion. Kach diabetic must be 


individualized. The mild one certainly does not need the extreme care 
during pregnancy nor at term that the severe diabetic should receive. 
It is not intelligent to infer that the mild diabetic who has one or two 
children living, whose diabetes is alrsolutely under control, should be 
delivered in any but the natural manner. It is intelligent to assume 
that the severe diabetic, one who developed the disease as a child, who 
is living and ])regnant because of insulin, is a very different in-oblem 
and one that deserves much more thought and attention. As I have 
said, insulin saves the lives of the.se diabetics who become iiregnant. It 
has not yet saved all the babies. 

Diabetics of a severe type are advised against any added load. If 
they have infected teeth, these are removed. If they have a skin infec- 
tion, this is watched very carefully. If they devcloi> pneumonia, their 
diabetes may at once become almo.st uncontrollable. Is it not logical 
to infer that the drain of ]n-egnancy on diabetics of this tyiic of severity 
may not make sub.scfiuent pregnancies inadvisable, thus increasing the 
value of each pregnancy, and if this is so, is not each baby of much 
greater value than the individual baby in any normal pregnancy? The 
obstetric problem really is a reduction of the mortality of 1he.se babies. 
-Ml study, all effort, all methods of delivery should attempt to provide 
a living child for each individual diabetic pregnancy. 

c do not really know wliat the effect of ])i-eirnan<-.\' in after-veal’s 
is on these .serious diabetic mother.s. Thiough time has not yet elajised 
lor any definite conclusions ujicn this sub.iect. At the present time 
we feel that in this tyjie of ea.se each individual baby. be<’anse it may 
Seem wise that this mother should have no more babies, has a right to 
demand that if be delivered by that motho<t wliieh will guarantee, as 


far as is humanly and obstetrically possible, it.s safe 


vitisout 
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In this analysis, there are certain cases that I call key cases, that I 
would like somewhat specifically to point out. 

Case 1. — This is the only diabetic whom I took care of before the discovery 
of insulin, ndth a living child. This case is referred to merely to bring out the 
time element. 


Case 2. — Mrs. G., thirty-nine years old, who had had 13 pregnancies, with no 
living children, entered the hospital in coma at approximately six months. This is 
the first case in Dr. Joslin’s experience in which the baby survived intrauterine life 
in spite of diabetic coma in the mother. Patient was delivered at eight and one- 
half months by cesarean section, under spinal anesthesia. This case stimulated 
Dr. Joslin’s interest in the subject of pregnancy in diabetes, because it showed 
him that insulin could prevent an intrauterine death from diabetic coma, and all 
that has been done on diabetic patients since then has been done entirely because of 
Dr. Joslin’s enthusiasm. 


Case 3. — Mrs. H., thirty-five years old, had had 2 previous babies, the first still- 
born at term, the second stillborn at seven months. This child died at approximately 
eight and one-half months. The delivery was normal. The baby was macerated. 
This was an obstetric failure in spite of insulin, a failure that delivery after eight 
months assuredly would have prevented. 


Case 4. — Mrs. G., twenty-one years old, had had diabetes since she was eight 
years old. Patient went into sev'ere coma at the onset of labor, at which time tlie 
baby was alive. After a labor of twelve hours the baby was born with beginning 
maceration. The coma was deep and the patient was given a tremendous number of 
units of insulin. This case illustrates how tragic it is to have a baby alive now and 
dead in ten minutes in an insulin mother whose number of pregnancies, in the 
present stage of our knowledge, must be limited. 

Case 5. — Mrs. C., a primipara, nineteen years old, started in labor, uitli a breech, 
and was delivered by cesarean section. The operation was done because she was a 
diabetic who developed diabetes as a child, and it was done to avoid any possible 
fetal injury'. The interesting thing about this particular patient is that she liad 
a child that weighed seven pounds, five ounces, when, to the best of calculations, she 
was well under eight months. 


Case 6. — Mrs. P., a primipara, twenty-nine years old. When about six months 
pregnant she gained much too much weight, developed a great deal of edema and was 
in the hospital with a blood pressure of 130 plus and some albumin. Her uterus was 
big with a large amount of fluid and a good-sized baby. Because of the size of 
the baby and the toxemia she was delivered while under eight months, by cesarean 
section, of a baby weighing ten and one-half pounds, and the baby is alive and ucH 
today. This case, as well as the previous case, illustrates the size to which some of 
these diabetic babies develop, also the problem of toxemia that is seen not at all 
infrequently associated with diabetes in prcgn.ancy'. 


My experience with llie foiu-th ca.se was so tragic, I felt .so hadl.' 
about having lost a bab.v which died under our observation that the 
general rule was laid down to deliver all these insulin mothers and sic\ 
diabetics by cesai-can section as soon as it was felt that the baby "‘is 
viable. Our experience with Case.s 5 and 6 accentuated in our min ^ 
the tendency toward overdevelopment of these babies in certain dm 
betics, and made us wonder whether or not certain of these cases ( i' 
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111 this series tliere were nine babies wlio did not survive, in preg- 
nancies that lasted seven moiitlis or more. 

Prom tliis we see that the fetal death rate, from all causes, is still 
tremendously high. Let us analj'^ze these fetal deaths, and see which 
ones might have been prevented. 

First, the patient at seven months vTth hydramnios, whose baby died a few liours 
after birth of atelectasis and hemorrhagic disease. We do not know the cause of 
acute hydramnios. Some day this may be prevented. We can hardly be blamed 
for the death of a baby at seven months of atelectasis and hemorrhagic disease. 
Each problem cannot begin until the infant has reached a normal viable state, and the 
nearer eight months or, better still, the farther beyond eight months interference is 
considered advisable, the better the chance on the babj'. 

Second, the death of a twin at eight months, who lived twenty-four hours and 
died of cerebral hemorrhage. This was the second of the twins, the bigger of the 
(wo. It was a simple double footling extraction, and it is very difficult to under- 
stand how the delivery caused the cerebral hemorrhage. 

Third, the macerated babj' at term who weighed G pounds, 7 ounces, and died in 
utero at seven months plus is another of the unavoidable disasters that pregnant 
diabetics must face. This patient, although a toxemic, had not advanced sufficiently 
to hope for the infant’s surviving if the pregnancy were terminated, and the toxemia 
itself was not clinically severe enough to warrant interruption. These possibilities 
always exist. They arc the unavoidable chances that diabetics must take, and the 
possibilities must always bo told these patients when they embark on the stormy 
sea of a diabetic pregnane)*. 

Fourth, a baby dying at seven months of prematurity, the mother in labor, and ill 
with pneumonia. Tliis was a breech, wliich lived just a few hours and weighed live 
pounds, twelve ounces. 

Fifth and sixth, two cases of intrauterine death after viability which resulted in 
macerated babies. These two babies, had they been delivered after viability, might 
Imve been saved. 

Finally, of the cesarean babies that did not survive, there were three, one that 
was delivered at eight and one-half months, who died of congenital heart, revealed 
at autopsy; one delivered at seven and one-fourth months, with patient in acidotic 
condition, beginnuig coma, starting labor with a living child, who weighed 7 
pounds, G ounces, and died in ten hours of prematurity (her previous pregnancy 
liad resulted in a dead baby at seven months) ; one delivered at eight months plus, 
wlio weighed 8 pounds, 1 ounce, the autopsy showing “prematurity.” 

Fetal deaths that occur after eight mouths from coma or from tlie 
fickleness of diabetes are fetal deaths that may be obviated by delivery 
wliile the cliild is alive. TJiis i.s i*eally tlie obstetric problem of the man- 
iigement of these eases, and if Gb per cent of tlie babies in this par- 
ticular scries of jiossiblc living children arc lost from maceration when 
they might well htive been saved by delivery after viability, the problem 
is still one worthy of further consideration and study. The method of 
delivering thc.se patients may well be que.stioncd. My feeling is that 
in the “insulin mother," who ought to have no more than one or pos- 
sibly two pregnancies, the child lakes on so much added value that 
cesarean section is not a radical ])crforinanco. 
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it involves no possible complications and, so far as I know, no one of tlie 
patients upon wbom I have pei’formed it has since become pregnant. 

No review of this subject is complete without saying something about 
these babies after birth. It is not nearly enough to deliver them alive. 
If one feels that the case may be considered successfully treated when 
the child is delivered living, one does not understand the problem of 
these newborns. Is it not fair to wonder if there is not something that 
we at present Imow nothing about inherent in these diabetic children 
that causes the death of one weighing 8 pounds, 1 ounce, and anotlier 
■weighing 7 pounds, 6 ounces, at birth? We do not expect to lose from 
just prematurity a child that -weighs 8 pounds, 1 ounce, and another 
that weighs '7 pounds, 6 ounces, whose autopsies show no gross pa- 
thology. The strange reactions of some of these babies for forty-eight 
hours after delivery have led us to Imow that it takes these little infants 
quite some time to adjust themselves to independent living. It seems 
as though their metabolic reactions were all -wrong, possibly because of 
the immediate withdrawal of the influence of the insulin that their 
mothers have been taking. One of our babies had con-vulsions, and its 
blood sugar was the lo-R-est that Dr. White has ever seen. Another of 
our babies developed general anasarca, pitting edema appeared Uventy- 
four hours after birth, and there wms edema of the lungs. There was 
no blood sugar done on this child at the time, so we do not Imow what 
its blood sugar was, but twenty-four hours later it had overcome -vs^hat- 
ever wms -nuong and thereafter appeared and behaved like a normal 
infant. All of these babies must be under very expert care from the 
moment of delivery. Our babies are under the care of special nurses for 
at least forty-eight hours. Once the readjustment has satisfactorily taken 
place between the entirely dependent life before birth and the compara- 
tively independent life after birth the.se babies have done -^vell,- but inas- 
much as one of the aims of diabetes and pregnancy should be to insiu'C 
living cliildi’en to each diabetic mother, the care of these infants as 
soon as they are born must be as expertly handled as the care of the 


diabetic mothers up to labor and delivery. 

Now, in conclusion, let me emphasize : That insulin is increasing ever^ 
day the number of po.ssible pregnancies in diabetics. That these dia- 
betics -vvho become pregnant must be under the mo.st efficient medical 
care. That no obstetrician should think for one minute of handling 
lhc.se cases alone. That in.sulin makes pregnancy safe for the inofheis. 
That present Imo-ndcdge cannot guarantee living children. That ih< 
method of delivery must be individualized. That the baby is .so -vci.' 
important in the severe diabetics and in the “insulin mothers” that, to 
avoid intrauterine death, the safe.st method is cesarean .section vhon 
the baby seems quite big enough. 


/ 
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not siipex’incnbate their babies and develop them prematurely so that 
they became overripe children before nature took the initiative and 
started labor, Avith the frequent result of macerated stillbirths. Conse- 
quently, since that time cesarean sections have been done on this par- 
ticular type of diabetic. All the babies are living and veil Avith the 
exception of tAvo, one that Aveighed 7 pounds, 6 ounces, Avhosc autopsy 
shoAA’ed prematurity and atelectasis, and one that AA’eighed 8 pounds, 1 
ounce, AAdiose autopsy shoAA’cd only “prematurity.” 

If one contemplates the delivery of these babies before labor starts, 
one sometimes is in a quandary as to the exact duration of ]n'egnancy 
because of the absence of specific catamenial history. A few of these 
cases Avere extremely irregular, being uuAvell only once in six or eight 
wcehs. One of our patients had the peculiar habit of being very irreg- 
ular in the summer, and as the cold Aveather approached her periods 
aiipeared at a normal interval. If one feels that delivery is Awirranted 
to avoid intrauterine death and maceration after viability, one surely 
does not Avant to deliver these babies too soon. One Avants to be as sure 
as one can be that the child is Auablc, that the child is big enough to 
survive. In the case of the OAmrdcA’cloped infant, this is not a A^ery 
difficult problem, but all of these diabetic babies are not overdcA-eloped. 
Some of them are small. The use of the x-ray at intervals after the 
])atient has reached Avhat. Ave think is seven months may ultimately 
prove to bo a very helpful procedure. Our experience to date Avith 
x-raying those babies to determine their size has not been particularly 
satisfactoiy, but that is no reason Avhy the x-ray should not be used, 
because I am sure that its establishment as a piece of routine Avill ul- 
timately be of inestimable A'alue. 

Noav, just a Avord aliout the use of spinal ane.sthesia in these cases. 
The first patient upon Avhom avc did a cesarean section Avas i\Irs. G.. 
and spinal anesthesia Avas chosen because it had been the anesthesia 
used in a good many of Dr. .Toslin's abdominal cases. It Avas so satis- 
factory from CA'cry point of vicAv that it has since been the routine 
anc.stholic. The relaxation Avas perfect. There aatis no intestinal strain- 
ing. There Avere no niqdeasant sequelae fo]loA\-ing its use. Tlio opera- 
tion. because of the perfect relaxation and the absence of intestinal 
straining, has been done AA-ith the grcate.st amount of ca.se and celerity; 
and it seems that any ane.sthctie AA'hich makes the o])eration sinqder. 
consequently consuming much le.ss time, and aA'oiding the need of AA-.-dl- 
ing off straining inte.stines. is an ane.sthetio Avhich has a ureat deal to 
b(' .said for itself. I haA’c been so inqu’cssed with it.s n.se that 1 have 
used it thirty-six times in nornnd ca.'^es of cesarean section and liys- 
terotomies. 

The operation of sterilization in ;il! but one c.ase has bren done in tho 
very .sinqde manner described by Bishoj). It i.s an operation avIucIj I 
think desci'A’cs more Avide.spread acceptance. It takes alninsf jio time. 
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PRESENT ETIOLOGIC THEORIES 

The causes given by various authorities are very many and varied. 
For brevitj'- and clarity they can all be accommodated in the following 
classification ; 

I. Causes tliat oiierate by delaying tlie passage of the ovum so that the active 
agent of nidation, the plasmodial trophoblast, is developed before the zygote reaches 
the uterine cavity. 

A. Intratubal partial obstruction: concurrent salpingitis, postinflammatory 
agglutination of tubal folds, and intratubal tumors. 

B. Extratubal partial obstruction: Compression, torsion or distortion of tube 
by tumors, peritubal inflammation, or adhesions. 

C. Lengthening or kinking of the tube. 

D. External migration of ovum, the wandering of the fertilized ovum to tlic 
tubal ostium of the opposite side. 

II. Entrapping of the zy'gote in false passages so that it is forced to imbed at 
the place where its progress to the uterus is halted. 

A. Tubal anomalies: Diverticula, accessory tubes, accessory ostia. 

B. Labyrinthine branches from the true tubal lumen resulting from adhesions of 
tubal folds after the subsiding of gonorrheal salpingitis. 


CONSIDERATION OF THESE THEORIES 


lu 7 of the 29 eases above mentioned, tliere was definite evidence of 
previous inflammation of the tube. In the remaining 22 cases, none of 
the enumerated etiologic factors could be demonstrated at all. It was 
this that led to our undertaking a definite search for a common cause. 
The occurrence of gestation in an anomalous tulie is very rare and can 
be dismissed from consideration as an important cause. 

External migration of the ovum is only hypothetical except in tliose 
eases where the tube on the side of the follicular rupture is absent or 
completely occluded, and therefore can be onlj'- an unimporlant factor. 

Intratubal and extratubal tumors and adiiesions as potent factors 
were not demonstrable in any of our eases. Tlie same can be said of 
kinking or stretching of tiie tube. 


Tliis leaves for active consideration false passages in the tubal lumen 
created by agglutinated tubal folds. Hahn- stated that gonorrhea is the 
commonest cause of extrauterine pregnanej^, since this type of pregnancy 
is commoner in large towns wdiere gonorrhea is more frequent and whcic 
both these eonditions are increasing in frequency. Palk,^ ' noted the 
same for this country and stated that ectopic gestation was more fic- 
quent in Harlem where the incidence of gonorrhea is notoriously' highci 
than in certain Quaker settlements in Pennsydvania where both socia 
diseases and ectopic pregnancies are rare. Yet it could account for on } 
seven of our eases or 23 per cent, leaving 77 per cent unaecounfed fou 
It was plain that our etiologic factor could not be found in those enn 
merated. In addition, none of 1he.se cau.scs could account for ])rimaiy 
abdominal pregnancy. 



THE ENDOMTRIAL THEORY OF ECTOPIC PREGNANCY^ 

Jesse M. Pranicel, M.D., and Samuel B. Schenck, F.A.C.S., 

Brooklyn, N. Y. 

(From the DepaTiment of Gynecology of the Jewish Hospital) 

TN A PREVIOUS communication to this Journal,^ we referred to the 
A project wliich forms the substance of this paper. 

Six years ago while doing research Avork on tubal pregnancy it oc- 
curred to one of us (J. M. F.) that rarely could he satisfy himself that 
sufficient gynecologic pathologj’- existed to justify the selection of an 
etiologic factor. It Avas found bj’’ him that patches of decidual tissue 
frequently occurred at the site of implantation of the gestation in the 
tube. In some specimens the decidual tissue Avas present only in shreds, 
I in others in considerable amount. Out of this grcAv the idea that this was 
incidental and not accidental. In 1933, 29 patients Avith tubal preg- 
nancy Avere operated upon at tbe JcAvish Hospital of Brooklyn. In all 
of these patients the affect ed tube Avas removed. A routine section Avas 
taken by the pathologist from each specimen for histologic examination. 
In the pathologist’s report the presence of the decidual tissue Avas some- 
times noted, but more often not, since the search Avas mainly for the im- 
portant diagnostic element, the chorionic villi, and the single section 
studied Avas one taken at random. Frankel Avent oA'cr these casual 
histologic slides more carefullj’- and found that in IS cases or 62 per 
cent he Avas able to find more or less Avell-defined decidual tissue. This 
frequency made the suspicion stronger that there might be a possible 
physiologic relationship betAveen the decidual tissue and the ectopic 
gestation. 

In 1934 Avc set out to find Avhethcr any such relation.ship existed and 
as a result of our research, Ave believe avc can noAv set forth the fol- 
loAving as hAqmtheses ; 

1. Tlie etiologic factor in the production of e.xtrautorine j)rognnncy i;-’ tlie prior 
existence of endometrial li.«sne in an ectopic .‘^itc. 

2. The fertilized ovum by poi^itiA'c chcmntactic attraction migrates to the ectopic 
endometrial tissue and imbeds there. 

a. The ultimate fate of the pregnancy depijnd.s on (a) the amount of ectopic 
endometrial tissue present, and (b) the depth of penetration of the ovum into thn 
ftructuro in v.-hich the ectopic endometrium is harbored. 

•1. Ectopic pregnancy is abvay.s primary and never b-'cnmes .•'cs'ondarv' ; v.hen 
it is extruded from the fallopian tube follenving rupture of thrd viscu® or abortion 
through the fimbrial end. it dix's not continue its devebij>meiit. 

'Jtcad Iscforc Itio Section on ft vn- cAb.cv .ami Ots'^tetrir-- of t!.*- .V< « A'erJ; .Acrj'a rnv 
-d MtAlclnr. IV-c-mhfT IT. If-?.*'. 
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Avas a piece of tissue consisting of tubular glands surrounded by a cytogenic stroma. 
That Avas found in the istlimic portion and ampulla portion of the tube. The 
infundibular section of the tube differs only in that the tissue in the lumen Avas in 
three small shreds, one of Avhich AA'as partly coA’cred by columnar epithelium. These 
structures Avere readily identified Avith endometrium. 

Case 2 (142). — ^Both tubes removed Avith a fibromyomatous uterus. Both tubes 
grossly and microscopically normal. In the lumen of one tube at the ampulla Avas 
found a shred of endometrial tissue Avider than in the previous case lying free. 

Case 3 (95). — Both tubes Avere removed Avith a fibromyomatous uterus and Avero 
grossly normal. One tube Avas microscopically normal, but the other had imbedded 
in the muscular Avail of the tube in its ampullar part groups of tubal glands each 
surrounded by cytogenic stroma, each group more or less separated from the others 



Fie. 2. — Case 142. Endometrial tissue lying in lumen of uterine end of tube. 


by muscle tissue. This Avas also definite endometrial tissue and aaas in the nonsccre- 
tory phase. It AA’as absent from infundibular and isthmic sections of the tube. As 
the ampullar joined the infundibular, the endometrial tissue aa'us more abundant 
and lay close to the serous surface of the tube, AA'hile toward the isthmus the en 
dometrium became scant and lay more deeply in the muscle. 

Case 4 (158). — Tube was remoA’ed for ectopic pregnancy. It aa'os markedly en 
larged, being 3 cm. in diameter. The surface was smooth and bluish pink. On sec 
tion it was found to be distended AA'ith a blood clot in the center of Avbich ^ 
small smooth lined cavity. Microscopically one Avail of the tube contained the oo^^ 
clot in which AA-ere chorionic A-ilb. The tubal lumen narroAved and compre.«scd again^^ 
the opposite Avail, the folds being rendered more sballoAV and flattened, j 

tissue was found at the periphery of the blood clot. In that portion of the ^ 

tissue lying on the muscle toward the periphery of the tube Averc foun ^ 

endometrial gland.s. The decidual cells were individually recognizable on a m i 
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PRESEXTATIOX OF CASES 

In 1934, Ave began to examine carefully all tubes removed at operation 
for whatever cause. Histologic study was made of sections through the 
isthmus, the ampulla, and the infundibulum of each tube. Tubes the 
seat of ectopic gestation were sectioned serially from end to end. To 
date we have examined a total of 204 cases. In 94 cases both tubes were 
removed at the operation, Avhile in 110 cases only one tube was excised. 
This latter group includes 16 tubal gestations. 

In Case 95, we found conclusively in one tube an endometrial patch 
in the muscular ])ortion of the tubal wall. Cases 309 and 342, the 



FIk- 1. — C.'iPc 10!'. Enaumctrlal tls.'jue lyiiijr in lutncn of tubo. 


former consisting of only one lube while the lattci’ had two lubes, only 
one of which contained imeuliar structures, we found shreds of endome- 
trial tissue lying free in the lumina of the tubes. In Case 358 thei’C was 
a tubal gestation that contained in its decidual tissue demon.slrnble 
endometrial glands. In the 16 jirognant lubes well-detined decidual tissue 
was pre,sent at the implantation site, in 14 cases, and there only, while 
two eases were so distended by old clotted blood that, aside from the 
surrounding nnisenlar wall and the contained blood clot containing a 
few ghosts of villi, no other structnrc,s could he made out. 

Tlic case reports jirc given in d<‘lail. 


C'ass: 1 (T.'!'). — One tiibc witli tt)*' for 

v.-crc gr(is>I_v ruvl jnicroscopieutly normal cAffp! I'aru 


fitirnmyornr-.-i tgeri. Tlu: 
lying in Itsmon 
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Fiff. 5. — Case 95. Endometrial implant in ■wall of tube, abdominal end. 
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2. Endometrial tissue was found imbedded in tlie tubal wall and its 
proximit 3 ^ fo serous surface of the tube suggests that it was a serous 
surface implantation originally. 

3. Endometrial glands were found in tlie decidua of an ectopic preg- 
nanej^, definite^ idcntifjdng it as decidual cliange of endometrial tissue, 
not as a possilile decidual reaction of tubal wall elements. Time does 
not permit, nor is it necessary liei’e, to quote Sampson’s^’ ® linking of the 
above phenomena into a chain of evidence to 25rove how endometrial 
implants occur and that their origin is from detached shreds of endome- 
trial tissue, or Jacobson ’s"'^“ work, showing that such fragments are 
able to implant and grow in other locations after their detachment. 



Fig. 9. Fig. 10. 

Fig. 9. — Low power view of Fig. G. 

Fig. 10. — Low power view of Fig. 7. 


4. Decidual tissue was not found in two cases of tlie series of 16 tulial 
liregnancies because of the wide destruction of the tissues bj' iicmorrliagc, 
but was found in tlie otlier 14 cases wliere tlie analom.y was not disrupted. 

Endometrium is tissue with a specialized function, but its stnielui’e 
is simple and less differentiated than otlier bod.y tissues. Novak says 
that the glands are simple tubules and that the stroma is simjile labile 
embiwonic connective tissue. Its lack of differentiation enables it to 
assume readily the wide range of changes it is forced to go through m 
response to hormonal influences and to regenerate siiccdily after most 
extensive denudation, and also accounts for its ability to form endo- 
metrial implants. 
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tlio greater portion of them being converted into the hyaline-like band of Nita- 
busch’s fibrin layer. Other sections through this specimen showed the breaking 
through of the fetal elements into the tubal wall where the decidual layer was 
deficient. 



7. — Ca.se 55. Endometrial Implant In wall of tiibe-uterino end ; nland.s prow 
fewer as the tissue is followo<t and He farther away from serou.s -surface. 



J'i!:. i-’. — C.a.se 55. Endometrial implant in wall of tube; low pewer -w of I'lt:. 

Thus, logically, we can trace the steps that led us fo our conelusion.s: 
.1. Endome'rial ti.ssuc was found lyintr free in 'he tubal lumen and 
could leave originated only in the nterine cavity. 
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favorable ones. This, we believe, is the decisive element in the implanta- 
tion of the fertilized ovum. It appears to ns a logical assumption as 
reasonable as the assumption that the spermatozoon is attracted to tlie 
ovum. It has been shown that the plasmodial trophoblast imparts to 
the zygote a certain degree of motility. 

For these latter assumptions we have no definite proof, but we believe 
them to be correct; they become eoni’ictions on consideration of tlie 
evidence we have been able to accumulate. 


CONSIDERATION OF THE LITERATURE 


The finding of decidual tissue in ectopic locations is not new. As far back as 
1897 Webstei'ii described decidual tissue in tubal pregnancy. In 190412 he reported 
a case of ovarian pregnancy and mentioned the finding of decidua-like cells on the 
surface of the ovary and that Sclmiori had observed the same. He found these 
decidua-like cells in uterine pregnancy in other sites of the pelvic peritoneum — the 
places that Cullen taught us to look for adenomyosis and Sampson for endometriomas. 
But he believed that the tube could and did produce a decidual reaction when preg- 
nancy occurred (even intra-uterum) because genetically it arose from mullcrian 
tissue like the uterus. 


In 1931 Weissis reported finding endometrium in five fallopian tubes, one a pro- 
gravid stage, premenstrual in another and quoted cases reported by others, 2 by 
Schridde and Schonholz, one by Holmes (in which the endometrium was found in 
the intramural part of the tube) one by Schwarz and Crossen, one by Schindler, one 
by Szamek (endometrium in the right and left tubes), one by R, Meyer demonstrat- 
ing functioning endometrium in the tube, 

Osiakina and Schmatoku in 1933 found a decidual reaction in the tube in 21 per 
cent of a series of 21 tubal pregnancies independent of the localization of the im- 
planted ovum. 


Frankis says that decidual formation in the tube is imperfect and is limited to a 
few tubal folds. Kermauneri® found decidua in 15 per cent of cases. Litzenbcrgi* 
says that though decidual reaction can sometimes be found in pregnant tubes, it m 
limited to only a few cells and a true decidual basalis is never present. Like manj 
others he believes that it is the tubal mucosa that undergoes the decidual change duo 
to the presence of the chorionic villi. With this view, however, we cannot agree for 
all evidence is against it. But the paucity of decidual tissue to be found we ha^c 
to admit. But this is due to the small size of the primary endometrial implants. 
If the endometrial tissue were sufficiently large, all cases of ectopic pregnancy n on ( 
go on developing at least until the fetus had reached full development, and no tuba 
ruptures would ever occur. There is universal agreement that the decidua has a tvo 
fold action, affording on one hand a nearly perfect bed for the embr^’o, on the other 
preventing, by the formation of the fibrin layer of Nitabusch, wild ungoverned m 
vasion by the chorionic villi. No other tissue can resist this penetration and con 
tinue to harbor the zygote. In ectopic pregnancy it is the scantiness of the barrier 
that causes the tubal rupture and the death of the embryo, because as soon as the m ^ 
invade extradocidual tissue, coagulation of the blood in tlic sinuses occurs and ^ ^ 

embryo has committed suicide. This bring.s up the question of secondary abdomma 


pregnancy. 


SECONDARY ABDOMINAL PREGNANCY 


It has lieen quoted repeatedly in textbooks and elsewliere as iiulu 
bitable, that a tubal iiregnancy may lose it.s po.sition in the tube aiu 
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The eudometrinni offers the only possible nidus for tlie embrj^o and 
exists only for that purpose. This implies the existence of a bond, an 
afSnitj'- and a positive chemotaetic attraction on the part of the mobile 



11. — ^Decidual tissue, containing: endometrial glands, in wall of tube the site 

of ectopic gestation. 



zygote which at this stage behaves like any of the protozoa and possesses 
the general properties common to all protoplasm, including definite re- 
action to stimuli, repulsion from unfaimrable stimuli, attraction to 
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2. The fate of the gestation depends upon the amount of endometrial 
tissue present to undergo tlie decidual reaction and upon the depth of 
penetration of the ovum beyond the borders of this decidua. 

3. All ectopic pregnancies are primary. 
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A HISTOLOGIC METHOD FOR THE EARLY DIAGNOSIS OF 

PREGNANCY 

Bertram G. Smith, Ph.D., and Endre K. Brunner, M.D., 

New York, N. Y. 

(From the Departments of Anatomy and Gynecology, College of Medicine, New York 

University) 


INTRODUCTION 


TN A PREVIOUS article (Smith and Brunner, 1934) we described a 
A modification of the tjTpical structure of the human vaginal epithelium 
which, we thought, might be of practical importance in the early diag- 
nosis of pregnancy. Subsequently, we have examined this question with 
the advantage of much additional material. The results of this studj 
are set forth in the present paper. 

In order to recognize anj^ peculiarities of the vaginal epithelium as- 
sociated with pregnancy, one must be familiar with the normal struc- 
ture during the menstrual cycle. Also, one must be able to recognize the 
common pathologic modifications of the vaginal mueo.sa, modifications 
which, in some cases, make this method of diagnosis inapplicable. Since 
this background is supplied by our previous paper, brief descriptions 
will suffice here. 


material and :methods 

All the material considered in the present paper was obtained by the method 
biopsv. Very small pieces, seldom exceeding 3 mm. in diameter, of the 
mucosa were excised from women who, with few e.xccptions, were patient .s ui 
gjmecologie clinic. Tlie vagina i.s a relatively insensitive organ and the pain e.oi^^ 
nected with the biopsy-taking so slight and brief that many 
plained of it. Ane.sthesia was never u.sod. After the introduction of a )i'a 



FRANKEL-SCHENCK : ENDOIMETRIAL THEORY OP ECTOPIC PREGNANCY 403 


implant itself secoiidarilj^ elsewliere continuing its growth in the new 
site. But such a view is hardly tenalile, for it is evident that the em- 
bryo' depends upon the maintenance of a free flow of maternal blood 
around its chorionic villi. When the trophoblast is conflned in decidua, 
the embryo is nourished, but when the viUi break their bounds, they be- 
come imbedded in blood clot and the embryo is in a short while asphyxi- 
ated. How can secondary abdominal or intraligamentous pregnancj^ 
then occur? It is manifestty impossible for an embiyo once sur- 
rounded bj'’ coagulated blood to extricate itself when deposited in a 
fresh place and recommence its development. Whether tubal rupture 
or tubal abortion occur the fate of the embrjm is sealed from the moment 
the perifetal coagulation starts. Hence the existence of an ovarian preg- 
nancy, an abdominal pregnancy, or an intraligamentous pregnancy can- 
not follow on its extrusion from the tube but exists because it begins its 
development primarilj’- in these sites. 

SUMMARY 

Various observers including ourselves, Imve demonstrated healthy en- 
dometrial tissue in tubal lumina. Sampson and Jacobsen, and others 
have proved beyond doubt that such endometrial tissue can and does im- 
plant itself and grow elsewhere displaying a preference for serous sur- 
faces. Cases have been reported in the literature of endometrial tissue 
in the tubes. We have one such case. 

Many observers have found decidual tissue in tubes whether or not 
they were the site of pregnancy. We have found it present at the site 
of the pregnancy in 62 per cent of casual specimens, in 87% per cent of 
eases where we made a careful search and believe that it is present at 
the outset in 100 per cent of cases. 

In one case w'e succeeded in finding endometrial glands in this decidual 
tissue, proving that the decidual reaction was caused by the response of 
endometrial elements and not the tubal structure itself. The fact that 
the fibrin layer of Nitabusch can be demonstrated in these ectopic de- 
cidual tissues shows that the ectopic endometrium carries out its func- 
tions as completely as when it was on the uterine wall. 

The ectopic endometrial tissue was found in 1 out of 204 cases, an in- 
cidence of % per cent. The ratio of ectopic to intrauterine pregnancy 
is about 1 to 202 ( Schumann V® series) in Farrar V*’ series 4 to 309, a 
significant correspondence of statistics and the explanation of tlie fre- 
quency of ectopic gestation. 


CONCLUSIONS 

1. All ectopic pregnancies, tubal or otherwise, occur because of nida- 
tion of the fertilized ovum in a locus of ectopic endometrial tissue to 
which the ovum is chemotaetically attracted. 
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fication, in which the cells are very, flat and stain deeply. (3) A basal 
zone in which the structure is much the same as in the stratum germina- 
tivum or malpighian layer of the epidermis. The basal zone is compara- 
tively thick and shows a gradation in the character of its cells as one 
proceeds from the basement membrane toward the periphery. Roughly, 



Plate I. Photomicrographs of sections of the vaginal mucosa In 
mat menstrual cycles. In the absence of pregnancy. XlOO. (After .Smith and wiu 
1931, Am. J. Anat.) 

Pig. 2. — This section shows less than the usual amount of vncuolation 
of the basal layer of the epithelium. 

3 , — ^'I'he amount of v.acuolatlon here Rho''vn approximates the avertigo. 
Pig. 4 . — xhe .amount of vacuolatlon Is a little above the average. 


tliis zone may he subdivided into three layers: (a) A deep zone appear- 
ing, in sections, as a few row.s of .small cells in which the nuclei stain 
deeply. Cells of the row immediately adjoining the basement membrane 
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speeulum a prominent mucosal fold was selected and punched with a Myle’s cutting- 
edge fenestrated forceps. Upon withdrawal of the speculum, the folds of mucosa 
closed over and the minute wmund collapsed leaving no bleeding surface. The 
slight wounds thus protected healed readily. The pieces were fixed in 10 per cent 
formalin, passed directly to 80 per cent alcohol and subsecpiently imbedded in paraf- 
fin. Serial sections were cut with a thickness of 10/i and stained with Delafield’s 
hematoxylin followed by eosin. 

In cases where the surface of the epithelium was folded, care was taken to orient 
the object so that sections would be cut transverse to the principal fold. Notwith- 
standing this care in orientation, some sections or .portions of sections were found to 
be oblique. Such sections are misleading in that they tend to give an exaggerated 
idea of the size of cells that are more or less flattened. In the diagnosis of preg- 
nancy, it is important to avoid oblique sections. Even a small amount of obliquity 
can be detected if the section cuts through some slender papillae. 

The material for this investigation consists primarily of 155 biopsies from 79 
cases of pregnancy and suspected pregnane 3 ^ Most of these biopsies are normal, 
but some are pathologic. The ages of the patients range from sixteen to forty-two 



Pie. 1. — ^Drawine of a transverse section through the vaginal mucosa of a twenty- 
three-year-old nullipara, showing a portion of the epithelium overlying the summit 
of a papilla. X540. A, Superficial zone ; B, middle zone or intraepithelial zone of 
cornification ; G, basal zone. (After Smith and Brunner, 1934, Am. J. Anat.) 

years. We have for comparison 118 normal biopsies from 49 women representing 
every phase of the menstrual cycle, also 41 pathologic biopsies from 19 women in 
various phases of the menstrual cycle. This material has been fully described in 
our previous paper, but tvill receive some attention here. 

All the photomicrographs iUiistrating this article were made hj'’ Mr. 
Martin Haggett, using the same optical equipment thronghont. The 
photographs were taken ndth a magnification of xl30, and in the process 
of reproduction were reduced to xlOO. 

TYPICAL STRUCTURE OF THE VAGINAL MUCOSA 

The epithelium of the human vagina (Fig. 1) may he divided into 
three sharply defined zones or strata, as follows: (1) A superficial zone 
composed of moderately flattened cells that stain faintly with hema- 
toxylin and eosin. (2) A middle zone, the intraepithelial zone of corni- 
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Even in normal mucosae, a considerable number of extravaseular 
white blood corpuscles, usually lymphocytes, may be found in the layer 
of delicate connective tissue (lamina propria) underlying tlie basement 
membrane of the epithelium. These are sliown as large black dots in 
Pig. 1. A slight amount of infiltration of leucocjdes into the basal layer 
of the epithelium is a normal occurrence. In Fig. 1 only a single len- 
eocjde, with distorted nucleus, is slioum imbedded in the epitlielinm; 
but in an epithelial area of the size represented in the drawing, there 
would ordinarily be several leucoejdes. The lamuia propria contains 
numerous small blood vessels and small lymphatic vessels. 

The structure thus described is fundamental, and in normal cases 
there are no essential differences when different regions of the same 
vaginal mucosa are compared. Nevertlieless, tlie picture varies con- 
siderably depending on the presence or absence of papillae. Where 
papillae are absent throughout areas of considerable extent, the strati- 
fication is fairly uniform; where they are numerous, as shovm in most 
of the figures illustrating this paper, the basal zone is much thicker be- 
tween the papillae. This increased thiclaiess is due to an increase in 
the number of clear cells and potyhedral cells. Differences correlated 
with the phases of the menstrual cycle are slight and need not concern 
us here. When normal mucosae from different individuals are com- 
pared, the chief differences are those relating to the degree of develop- 
ment of the intraepithelial zone of eornification and to the number and 
size of the clear cells. We are here concerned mainly with the clear 
cells, since the cells of the clear zone are especially large and numerous 
during pregnancy. 

We have previously studied the clear cells in 118 normal biopsies from 
49 women in various phases of the menstrual cycle (Smith and Brunner, 
1934). After a preliminary examination of these biopsies to determine 
the largest amount of vacuolation present in any of them, all were 
graded with respect to the amoiuit of vacuolation, on a scale of five, (In 
the present paper. Grade 1 is illustrated by Fig. 2; Grade 2 by Pif?- 3; 
and Grade 3 by Fig. 4). The average for the 118 biopsies is 2.41. In 
the entire series. Grade 5 was assigned to only seven biopsies from five 
patients. Since Grade 5 is rare, it may be due to the operaiion of some 
unusual factor. It is possible that the five patients were in a veiy early 
stage of pregnancy. All the dates for the seven biopsies fall within 
twenty-six days of the beginning of the preceding menstnial fiow, hut 
we do not know whether the supposed cycles were terminated by mcn- 
stniation. 

PATHOLOGIC MODIFICATIONS 

In normal material taken at any stage of the menstrual cycle, there is 
considerable variation in the number and size of the clear cells in dificr- 
ent individuals (Figs. 2 to 4), but the clear zone is always present. In 
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are usually columnar; the others are cuhoidal or polyhedral, (h) A 
zone of rather large polyhedral or slightly flattened cells that stain 
moderately, (c) A zone of clear, slightly flattened, highly vacuolated 
cells that stain faintly. Peripherally, this zone is sharply hounded by 
the zone of intraepithelial cornifieation. 



PJate II. Photomicrographs of sections of the human vaginal mucosa in early stages 

of pregnancy. XIOO. 

Fig. 5. — ^Approximately three weeks pregnant (menstrual flow six days over- 
due). The amount of vacuolation is slightly above the average for the first month. 

Fig. 6. — ^Approximately six weeks pregnant (menstruation thirty-two days over- 
due). The amount of vacuolation is above the average for the second month. 

Fig. 7. — ^Approximately eight weeks pregnant (menstruation forty -five days ovei-- 
due). The amount of vacuolation is only slightly above the average for the second 
and third months. 
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THE VAGINAL MUCOSA IN PREGNANCY 

In oiir previous investigation (Smith and Brunner, 1934) we were 
impressed by the increase in vaenolation of the cells of the distal por- 
tion of the basal zone during pregnancy. Not only do the clear cells 
increase in size, but the clear zone extends almost to the deep layer of 
darkly staining cells (as in Figs. 5 to 7 of the present paper). This 
increase did not occur in material that was obviously pathologic. Oiir 
normal material taken during pregnancj^ consisted of 48 biopsies from 
20 pregnancies ranging in duration from approximately three weeks to 
the eighth lunar month inclusive. In order to facilitate comparisons, 
we attempted to grade these biopsies Avith respect to the amount of 
imeuolation in the basal layer, using the scale employed for the study 
of vacuolation during the menstrual cycle. It was necessary to increase 
the range of this scale from five to six, in order to make it applicable to 
aU biopsies taken during pregnancy. (In the present paper. Grade 6 is 
illustrated by Figs. 5 to 7, tiiough the amount of vacuolation shown in 
Fig. 7 is barelj'' sufficient to justify a grade higher than five.) Tl)e 
general average for the 48 biopsies from 20 pregnancies Avas 4.96, Avliich 
should be compared Avith the general average of 2.41 for 118 normal 
biopsies from 49 AAmmen in A'arious phases of tlie menstrual cycle. 

In AAdiat folloAA'S, all biopsies obtained during our earlier study of 
pregnancy are incorporated AAoth our later material. At present, oiir 
material consists of 155 biopsies from 79 cases of pregnancy and sus- 
pected pregnanc 3 ^ Of these, 33 biopsies from 26 patients are obviouslj' 
pathologic and of no Amlue for diagnosis. The fact that the amount of 
vacuolation in these specimens is small (in some instances clear cells arc 
entirelj’’ absent) should not be interpreted as negatiAm evidence; for, as 
previousl}^ explained, even a moderate inflammation usually inhibits 
Amcuolation. Nevertheless, from nine of these patients partiaUj’’ normal 
biopsies also AA’ere obtained; these are included in the normal group to 
be desci'ibed presentljL Thus, out of 79 patients, 17, or 21.5 per cent, 
furnished exclusively pathologic biopsies. Of this group 12 patients 
(one ectopic pregnanejO were definitelj' pregnant, 2 Avere not preg- 
nant, and 3 remained doubtful since the clinical eAudence Avas incon- 
clusive and the patients did 3iot return for reexamination. The agc.s 
of these patients ranged from scA'cntcen to forty-tAA'o jmars. 

There remain for consideration 122 normal or nearly normal biopsies 
from 62 cases of pregnancA' and suspected pregnanc.A^ The ages of tlie.se 
patients range from si.xteen to forty-one ^mars. In estimating the dura- 
tion of pregnancA^, the tAA'clfth day of the menstrual c^mle is taken as 
the most probable date of conception. On this basis, CA’ciy lunar month 
of pregnanej' excepting the tenth is represented in the biopsies. In the 
earliest case of suspected pregnanej', menstruation Avas one day over- 
due. There are 18 eases Avhere men.struation Avas not more than twelve 
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cases of chronic vaginitis the formation of the clear zone is partially or 
wholly suppressed, save that one may occasionally find normal areas in 
which the clear zone is well developed. Since even a moderate degree of 
inflammation is sufficient to prevent the increase in size and number of 
the clear cells characteristic of pregnancj'", it is important to he able to 
recognize the other structural modifications associated with vaginitis. 

In mild vaginitis, of whatever origin, there is moderate hyperemia 
until little or no extravasation of blood, more than the usual number of 
leucocytes in the tunica propria, marked infiltration of leueocjdes into 
the basal layer of the epithelium, and a blurring of the boundaries of 
the polyhedral cells. The layer of clear cells, the zone of cornification 
and the superficial zone appear almost normal. In moderate or severe 
vaginitis of a chronic nature, the histologic modifications extend to the 
zone of cornification and even to the superficial zone. Nevertheless, one 
may find localities where the structure is almost normal, while in other 
portions of the same biopsj^, or in other biopsies from the same mucosa, 
the pathologic modifications are quite obvious. We shall now describe 
the usual effects of chronic inflammation on the structure of the vaginal 
mucosa, layer by layer. 

In many instances the superficial zone tends to resemble the z;one of 
cornification. In severe cases the superficial zone is dense and its ceUs 
are greatly flattened; it undergoes desquamation in scalelike masses of 
cells, and may be entirely lacking (in sections). The zone of cornifica- 
tion is usuallj’’ thidcer and is always denser than in its normal state ; it 
may be almost homogeneous. This is often the most striking indication 
of chronic vaginitis. In all cases the layer of clear cells suffers reduc- 
tion in some degree. In severe cases there is not only entire absence of 
clear cells, but there is a reduction in the number and size of the pale, 
slightly vacuolated cells that normally underlie the clear cells. The 
layer of polyhedral cells is unusually dense and maj'- extend quite to the 
zone of cornification. Somewhat rarely, the layer of clear cells is re- 
placed by a stratum granulosum. 

Characteristically, there is a decided increase in the number of leu- 
cocytes in the lamina propria, especially in the papillae, and a cor- 
responding increase in the amount of infiltration of leucocytes into the 
basal layer of the epithelium. Neveitheless one may find, in a portion 
of the mucosa where the number of leucocytes is not excessive, all the 
other modifications characteristic of chronic vaginitis. 

Usually, the blood vessels are distended and there is some extravasa- 
tion of blood into the connective tissue. Caution is needed in. interpret- 
ing this as evidence of hyperemia, for it may be an artifact. In many 
eases the extravasated blood within a papilla crowds the other tissues 
aside, formmg a small hematocele with a sharply defined spherical 
boundary. This enlai’ges at the expense of the epithelium, and in 
extreme cases may extend almost to the periphery. 
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strual cycle, from 49 patients. Thus it appears that the amount of 
vacuolation is approximately twice as great during pregnancy. 

It is knoum that the epithelium of the vaginal mucosa is normally 
rich in glycogen. In thirty women Avith normal menstrual cycles and 
normal vaginal mucosae, Niderehe (1923) found the glycogen content 
highest during the premenstrual stage. On the other hand, Gislieitz 
(1929 and 1930) found great Amriation in the glycogen content, but con- 
cluded that the Amriations AA’-ere not cyclical in character. Gisbertz bc- 
lieA'^es that the intracellular A'aeuoles Ausible in ordinary preparations of 
the vaginal epithelium are filled, during life, Avith glycogen in liquid 
form. Our oaaui studies (Smith and Brunner, 1934) indicate that Avia- 
tions in the amount of gtyeogen are not related to the menstrual cycle. 

Niderehe (1923) stated that there is an increase in the amount of gl}’- 
eogen during the early stages of pregnane}'", and a gradual decrease dur- 
ing the later months. It Avould be interesting to knoAV if the same rule 
holds for A'acuolation. Using our 110 normal or nearly normal biopsies 
from 54 patients Avith a histologic diagnosis of pregnancy, Ave computed 
the average amount of vacuolation for each lunar month represented. 
The results are shoum in Table I. The slight drop in vacuolation indi- 

Table I. Average Amount of Vacuolation in Cells of the Basal Zone of the 
Vaginal Epithelium for Each of the First Nine Lunar JIonths of 
Pregnancy. Based on 110 Biopsies From 54 Women. 

The General Average Is 4.98 


LUNAR MONTH 

1 I 

2 ■ 

3 

4 

5 

0 

7 

S 

1 ^ 

No. of patients 

14 1 

20 

9 

G 

1 

1 

1 

3 

1 1 

No. of l)iopsie.s 

25 

39 

19 

13 

7 

3 

I 

1 

2 

Vacuolation 

.5.48 

4.82 

4.84 

.5.00 

' 5.00 

5.33 I 

5 

5 

i ) 


cated for the second month may be significant, and there is no change 
during the third month ; but in the later months the number of cases 
is too small to be of much use in this connection. LcAvis (1935) described 
and illustrated (photographically) a high degree of vacuolation of the 
A'aginal epithelium at the A'cry end of pregnancy, the time of delivciy. 

DISCUSSION 

The principal defect in our method for the diagnosis of pregnancy 
that it is not applicable to cases exhibiting marked jiatliologic modifica- 
tions of the vaginal mucosa. In chronic vaginitis, the formation of 
intracellular vacuoles, upon Avhieh the bi.stologie method of diagnosis de- 
pends, is inhibited. Foi’ this rea.son, in about one-fifth of our ca.ses a 
diagnosis by this method Avas impossible. It is probable that in private 
jiractice the proportion of jiathologic cases AWild be loAvcr. 

It is pertinent to consider .some other conditions tliat might male a 
histologic diagnosis difficult or impo.ssiblc. In our previous contribution 
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days overdue; according to the mode of reckoning employed, these fall 
•within the first month. There are 24 eases for tiie second month. Thus, 
67 per cent or about t-wo-thirds of the total number of cases from -which 
normal biopsies were obtained fall within the first two months of preg- 
nancy or suspected pregnancy. 

In 7 cases of suspected pregnancy, with menstruation from one to 
seventeen days overdue, the histologic diagnosis was negative. These 
eases were represented by 10 biopsies. At later clinical examinations 
six of these patients were found not pregnant ; the other patient did not 
return. In a single patient (thirty-eight years of age, menstruation 
forty days overdue) the histologic diagnosis based on two biopsies was 
doubtful. Seven weeks later, this patient was reported not pregnant. 

In 54 cases, represented hj^ 110 biopsies, the histologic diagnosis was 
positive. In 47 of these eases a clinical diagnosis of pregnancy was made 
at the time of biopsj^ ; in the remaining 7 cases, pregnancy Avas merely 
suspected. Since approximately two-thirds of the 54 cases fall within 
tlie first tu'o months of pregnancy, it is important to note any eiddenee 
obtained from later clinical examinations. In 14 eases, menstruation 
was from six to tAvelve days overdue; these cases are assigned to the 
first month of pregnancy. Ten of these patients Avere examined at a 
later date and pronounced pregnant; the other 4 did not return. In 
20 eases menstruation Avas from thirteen to forty days overdue; these 
cases are assigned to the second month of pregnancy. Of this group, 8 
patients returned for examination and AA^ere pronounced pregnant; the 
others did not return. Of the remaining 20 patients, in later stages of 
pregnancy, only five returned for examination and in these cases the 
diagnosis of pregnancy Avas confirmed. Thus, all the clinical evidence 
available supports the histologic diagnosis of pregnancy. 

It is of interest to note that a histologic diagnosis is possible in a very 
early stage of pregnancy. In 4 cases a positive diagnosis Avas made Avhen 
menstruation Avas only six days overdue ; in 2 of these cases the diagnosis 
Avas confirmed by a later clinical examination. In 2 eases a positive 
diagnosis Avas made AAdien menstruation Avas eight days overdue; both 
diagnoses Avere confirmed by later clinical examinations. In one of the 
latter cases there Avas a history of a single intercourse three weeks before 
the biopsj’' Avas taken. 

Some comparisons Avith biopsies taken during the menstrual cycle are 
in order. In all the biopsies taken during pregnancy or suspected preg- 
nancy, the amount of A-acuolation in the basal layer of the epithelium 
AA'as graded on a scale of six. In the 110 biopsies from 54 eases in Avhich 
the histologic diagnosis AA’as positive, the average amount of Ameuolation 
is 4.98. The general average for the menstimal cycle is 2.41; this is 
based on 118 normal biopsies, aa’^cU distributed throughout the men- 
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we would empliasize the advantage of preparing an entire series of 
sections of each biopsy; for in mucosae that are mainly pathologic, 
normal areas may sometimes be found. 
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CIECULATION TIME STUDIES IN PREGNANT WOMEN 

Nathan M. Greenstein, M.D., and Jacob Clahr, M.D., 

New York. N. Y. 

(From the Department of Obstetrics, Morrisania City Hospital) 

O UR purpose in reporting circulation time studies in pregnancy 
is to supply additional data relative to the changes which occur 
during normal gestation. 

It has been generally accepted that during normal pregnancy tlie 
work of the heart is increased. This is evideneed by an increase in 
minute volume output of the heart, increase in circulating blood volume, 
increase in basal metabolic rate, increase in ventilation and diminution 
in vital capacity. 

Lindliarcl,! Stander and Cadden,2 Haupt,3 Schmidt,-* Schroeder,® Anthony and 
Hansen** have shown that the minute volume output of the lieart increases, from 
a minimum of 15 per cent to a maximum of 74 per cent from the fourth month 
of pregnancy onward. The increase in cardiac output is due to increased venous 
return and greater diastolic filling of the auricles. In accordance with Starling s 
law, the increased venous return causes a greater stretching of the heart muscle dur- 
ing diastole, and a consequently greater stroke volume output. 

In addition to the increased venous return, Dicckmann and Wegner,^ Schoonlioh,® 
and others have shown an increase in the volume of circulating blood, with an 
increase in plasma, a relative or absolute diminution in the number of formed ele- 
ments, and a relative anemia. 

Plass and Yoakumu have shown a progressive increase in the basal metabolic rate 
from the fourth month of gestation to term and a subsequent fall during the 
puerperium. Boothby and Plummerio have slioun that there is a greater amount 
of energy expended per unit of work in those with elevated basal metabolic rates 
than in those with normal rates. 

Krukenbergir showed that following a measured amount of work, the blood pres 
sure in pregnant women rose higher than in nonpregnant women, and was slouer 
in returning to normal. The pulse rates of the pregnant women were more rapid 
than could be accounted for by the increase in work. 

The ventilation rate has been shown by Eismayer and Polips to be increased, 
while the vital capacity is diminished. They also found a slight elevation of I'ulse 
and blood pressure in pregnancy. 
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(Siiiitli and Brunner, 1934) we stated that in pathologic amenorrhea 
(represented hy 19 otherwise normal biopsies from 5 patients), the 
amount of vacuolation is greater than during the menstrual cycle, but 
decidedly less than during pregnancy. The number of cases is too small 
to enable an unqualified conclusion to he drawn. We can see no reason 
why vacuolation should he increased during pathologic amenorrhea. 
Nevertheless, in view of the facts stated it seems possible that in oc- 
casional cases of pathologic amenorrhea the amount of vacuolation might 
be large enough to be confusing. 

We have stated (Smith and Brunner, 1934) that during and after the 
menopause the distal portion of the basal zone (in 7 fairlj’- normal 
biopsies from 7 patients) is rather highlj’- vacuolated, but we were care- 
ful to add: "Niderehe (1923) states that after the menopause there is 
a decrease in the amount of glycogen associated with a lessened height 
of the vaginal epithelium. We do not Imow whether the intracellular 
vacuoles found in our sections represent spaces filled, during life, Avith 
glycogen, but the ejdologieal appearance is not quite the same as it is 
during the child-bearing period.” This important qualification appears 
to have been overlooked b^’’ Lewis (1935) in his references to our article. 
Perhaps we should be more explicit. We are by no means assured that 
the vacuolation found after the menopause is entirely homologous with 
that present during the menstrual cycle and during pregnancy. It 
seems, in part, to be a consequence of involution — a result of the in- 
creasing poA'^erty of endoplasm accompanied by an actual decrease in 
secretory function. Better fixation and the use of special stains are 
needed to settle this question. 

When, in 1929, Ave began our studies on the structure of the vaginal 
mucosa, it Ava.s in search of a method for the diagnosis of pregnancy. 
MeaiiAAliile, other tests for pregnancy haA'e come into general use. This 
should not entirely preclude the use of the method here described. 
For A'arious reasons, it is Avell to haAn seAnral methods available. As 
compared AAuth the Aschheim-Zondek and the Friedman tests, the 
histologic method has the adAmntage of rapidity. The biopsies are 
small and the usual paraffin technic can be speeded up so tliat the 
sections are ready for study in a A’ery feAV hours. We hope that some 
one AAull test tliis method in a sufficient number of eases of ectopic 
pregnancy, Avhere the time factor is important. 

In this paper considerable attention has been gNen to conditions that 
Biay defeat an attempt at a histologic diagnosis. This should not ob- 
scure the fact that, in normal cases, the method is almost uniformly suc- 
cessful. Often, a single glance at a preparation under the Ioaa- iJOAver of 
the microscope enables one to make an unqualified decision. HoAvever, 
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the examiner detects the odor of etlier. This measures the arm-lung time or the 
passage of blood tlirough the right heart as far as the arterial capillaries of the lung. 

Normal figures for the tests in nonpregnant women are as follows: from eight 
to sixteen seconds for arm-tongue time, and four to eight seconds for. arm-lung time. 

For subjects we selected thirteen normal pregnant women from the Morrisania 
City Hospital antepartum clinic. At monthly intervals, beginning as early as the 
third to the fifth month of gestation, we did arm-lung and arm-tongue determina- 
tions. Blood pressure and pulse rates were taken, urinalyses and physical examina- 
tions were done at the same time. Both multiparas and primiparas were included. 
We feel that there is no danger in this procedure. Fishberg, speaking before the 
Section of Medicine at the New York Academy of Medicine, stated that several 
hundred such determinations have been made with no untoward effects. In our 
series of 52 arm-tongue and 58 arm-lung determinations, only on three occasions did 
thrombosis of the anteeubital vein occur. There were no other complications. 

WEEKS AFTER LAST MENSTRUAL PERIOD 
6 10 14 18 7.SL 26 30 34 3840 



RESULTS 

There were 52 determinations of arm-tongue time done on 33 patients (fable !)• 
The minimum time was eight seconds in the twenty-first week of gestation and t ic 
maximum was 19.4 seconds in the tliirty-third week. All patients except Cases .. an 
S showed an increase in the circulation time as gestation progrc.sscd. There 
only 1 determination in Case 2. Chart 1 contains all flic ann-tongue defcrniinatioi 
represented by black dots, with the average for each month represented by a 
The average arm-tongue time .shows a progrc.ssive incrca.oe, from 10.9 second.'- a 
eighteenth week of gc.sfntion until it reaches a maximum of 34.7 seconds at 
thirty-eighth week of gestation. There is a drop to 33.5 seconds at the fortici i 
of gestation. 

TIicre were 5S determinations of arm-lung time on the same 33 patients (lab e 
The minimum time was 2.S .seconds obtained in the seventeenth and twentj-siJ^ 
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Dyspnea on exertion and easy fatigability, the early symptoms of cardiac de- 
compensation, are of frequent occurrence. Signs of cardiac disturbance, such as 
tachycardia, premature contractions, and even transient auricular fibrillation may 
occur in normal pregnancy. 

These findings would aU seem to corroborate the concept that the 
heart works harder and less efficiently in pregnancy. 

We felt that if the heart did perform less efficiently, this might he 
reflected in the progressive prolongation of the circulation time during 
the course of pregnancy. Blumgart^^ showed that there is a definite 
correlation between speed of circulation and functional capacity of the 
heart. 

The determination of tlie speed of circulation by the introduction of 
a foreign substance into the blood stream at one point, detecting its 
presence at another, and measuring the elapsed interval is a procedure 
that has been known for many years. 

Blumgarti4 has' summarized completely the various methods emploj’ed, and with 
the use of radioactive substance revealed the great value of this method in studying 
the circulation in normal and abnormal states. 

Harrison ’sis careful studies have shown that in a failing myocardium, symptoms 
and signs are due to “backward failure” which results in an accumulation of blood 
in the lungs from left heart weakness, or congestion of the liver and peripheral 
edema in right heart failure. Such slowing of the circulation would tend to slow 
up any foreign substance present in the blood stream. 

Despite any symptoms of cardiac wealmess, such as dyspnea and easy 
fatigability, the finding of a normal circulation time effectively rules 
out the presence of cardiac failure. It is possible by circulation time 
studies to determine not only the efficiency of the whole heart, but also 
of the right and left components. 

We have selected the method devised by Fishberg, Hitzig and King^® 
for our determinations. It is true that the method is not entirely objec- 
tive, but Hitzig^’^ has sho'wn that though the time may vary from one 
individual to another there is very little change m the same individual. 
He found that repeated tests in 22 cases showed a variation of 0.5 to 
2.0 seconds. Consequently, we may accept this test to be quite accurate. 

PROCEDURE 

With the patient at rest for at least one-half hour, a solution of 3 gm. of 
saccharine (gluside) is dissolved in 3 c.c. of sterile distilled water, and then in- 
jected rapidly into the ante-cubital vein through an 18-gauge needle. The patient 
has been instructed to announce when a sweet taste is first detected at the base of 
the tongue. Timing begins from the first drop injected. This is the arm-tongue 
time and measures the passage of blood through the right and left sides of the heart. 

With the needle in situ, the syringe is removed and replaced by one containing 
3 c.c. of a freslily prepared 10 per cent solution of ether in sterile distilled water. 
The patient is instructed to exhale forcefully, and the solution is rapidly injected. 
The time is measured from the beginning of the injection until the moment when 
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Table I 


CASE 


PARITY 


PERIOD OF GESTATION CIRCULATION TIME IN SECONDS 
IN WEEKS ARM-TONGUE AEM-LUNO 


1 


2 

3 


4 


5 


G 


I 

8 


9 


10 


n 


12 


13 


iv 

10 

13.6 

5.6 


19 

15.0 

6.8 


24 

14.0 

4.2 


29 

13.8 

6.0 


33 

19.4 

6.8 


37 

19.0 

6.8 

ii 

19 

12.4 

6.0 


25 


6.8 

0 

19 

9.0 

5.4 


27 

10.0 

5.0 


32 


5.6 


37 


5.0 


40 

12.0 

7.0 

iv 

13 

13.0 

5.0 


18 

10.5 

4.0 


22 

10.0 

4.0 


26 


2.8 


30 

14.2 

.3.6 


39 

15.6 

4.2 

ii 

21 

8.0 

4.0 


26 

10.5 

5.0 


30 

11.4 

4.8 


34 

11. 8 

5.5 


38 


6.5 

ii 

17 

13.0 

.3.8 


21 

10.6 

3.0 


27 

12.2 

2.8 


32 

13.8 

3.5 


37 

11.2 

5.2 

viii 

28 

13.2 

5.6 


32 

13.0 

5.0 


36 

15.0 

4.0 

iii 

18 

13.2 

6.8 


22 

13.4 

6.8 


26 

14.2 



31 

10.0 

.3.6 


35 


5.4 

0 

18 

9.0 

3.0 


23 

9.4 

3.2 


27 

13.6 

3.6 


31 

15.2 

3.2 


35 

15.6 

6.8 

0 

17 

10.8 

3.4 


22 


4.0 


27 


4.8 


31 

14.2 

5.2 

0 

17 

8.8 

2.8 


24 

9.0 

3.0 


33 

15.0 

4.8 


37 

11.8 

4.8 

0 

19 

10.6 

2.4 


25 

1.3.4 

5.0 


29 

15.8 

5.0 


34 

14.6 

5.4 


38 

14.6 

4.8 

0 

21 

13.4 



27 

10.6 



31 

13.0 

n.o 


36 

15.8 



40 

13.0 

5.0 
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weeks of gestation. The maximum time was 6,S seconds obtained in the eighteenth, 
nineteenth, twenty-second, twenty-fifth, thirty-third, thirty-fifth, and thirty-seventh 
weeks of gestation. All patients except Cases 4, 7, and S showed an increase in 
the arm-lung time as gestation progi-essed. Chart 2 contains all the arm-lung de- 
terminations represented by black dots, with the average time for each month 
represented by circles. With the exception of a slight drop of 0.5 second at the 
twenty-second week of gestation, there is a progressive increase in. the average time. 
Beginning with 3.9 seconds at tlie eighteenth week of gestation the arm-lung time 
increases to 5.4 seconds at the fortieth week. 

It is apparent, then, that there is a slight but definite slowing of the velocity of 
blood flow through the lungs. Despite the increase in arm-tongue and arm-lung 
times, however, these times are still within normal limits. This is in contrast to the 
findings of Klee.is He used Koch’sio fluorescin method, where the normal average 
circulation time is 20.8 seconds. He found in normal primiparas and multiparas 

WEEKS AFTER LAST MENSTRUAL PERIOD 

6 lO (4 18 ZZ Z€ SO 34 3840 



Chart 2. 


increases over the normal ranging from 2.6 seconds to 6.4 seconds, in the last three 
months of gestation. However, we found, as he did, a slight decrease in time in 
the last two weeks of pregnancj'. He ascribed this decrease to the lowering of the 
diaphragm with the descent of the fetus into the pelvis, allowing for greater thoracic 
space and better circulation. Spitzerzo used the decholin method of Winternitz, 
Deutsch, and Brull,zJ- which is similar to the saccharin method we employed. He 
found increases in circulation time during the latter part of pregnancy, but he did 
not follow his cases from month to month. 

DISCUSSION 

Blumgart"- showed that the greatest part of the time required for 
the Mood to pass from the antecuhital Tein through the right and left 
sides of the lieart is consumed in the lung capillaries, the other com- 
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increased blood volume (Tbompson-**) and increased capillaiy bed from 
vasodilatation (Blumgart®“). Anselmino and Hoffman^^ iiave attrib- 
uted the changes in pregnancy to an increased secretion of the thyro- 
tropic hormone of the anterior pituitary gland. There is very com- 
monly in pregnancy^ a definite, palpable and visible increase in the 
size of the thyroid gland. 

In spite of these similarities, there are several differences which should 
be pointed out. Most marked is the shortening of the circulation time 
in hyperthy^roidism and the progressive increase of time in our series. 
The flushed moist warm skin in hyperthyroidism indicates the marked 
vasodilatation present. Despite the increase in cross-section of the vas- 
cular bed from vasodilatation, however, the circulation time is shortened 
and the rate of flow accelerated, showing the additional strain throvoi 
on the heart by the abnormal stimulation. 

In addition, we may point out that the progressive elevation of tlie 
basal metabolic rate in normal gestation, as noted by Plass and 
Yoalcum,^’ is almost within normal limits, in contrast to the abnormally 
high basal metabolic rate in hy’-perthya’oidism. Also, enlargement of the 
thyroid in pregnancy is due to increase in the coUoid and not due to 
hy^perplasia. Hyperthyroidism, therefore, cannot be used to explain 
the presence of dyspnea and easy fatigability in pregnancy. 

Harrison®^ was able to produce dy’^spnea and diminished vital capacity 
by injecting blood into the pulmonary artery of dogs. He attributed 
the dyspnea to a vagal reflex excited by’" pulmonary congestion. Tliis 
factor may also be responsible for the dyspnea in pregnancy’’. Kruken- 
berg’s®^ studies of blood lactic acid in pregnant women revealed a delay 
in the resy’iithesis of lactic acid to glycogen. Phy’siologists attribute 
fatigue to the accumulation of metabolites in tiie tissues, chiefly lactic 
acid, which are not adequately’’ oxidized. According to i\Ieyerhof s 
theory of oxidation, a portion of the lactic acid produced is completely 
oxidized, the energy’ produced being required to re.symthesize the re- 
maining lactic acid to glymogen. Insufficient oxy^gen hampers tin's I’csyn- 
thesis. Apparently’, tlierefore, there is a failure in the respiratoiy func- 
tion rather than in the circulatoiy. In addition, the relative anemia is 
responsible for less oxy’gen absoi’ption in the lungs and therefore dimin- 
ished oxy’gen transportation to the tissues. 


CONCLUSION 


1. By’’ means of circulation time .studies, it is jiossible to demonstrate 
a slight but progressive retai’dation of flow of blood in the course of 


pregnaney^ 

2. The symptoms and signs wliich simulate cardiac wealmess in t ic 
course of pregnancy' may be due to increased pulmonary congestion am 
may' be of respiratory' rather than cardiac origin. 


■Wo .ire IndoUtcd to Ur. Harry Aranow, Ulrcctor "f nr>'' 

Department of Medicine, MorrJ5:nnIa City Ilo.spIUil, for tlu-lr ' 

vice “Wc also wish to tJiank Miss Hlldcgardo Boucher for her as. i.dnnc,. 
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ponents being negligible factors. In other words, circulation time really 
measures the time required for the passage of blood through the lungs, 
and increase or decrease in time reflects a corresponding alteration in 
the speed of pulmonary circulation. Blumgart and Weiss^® have shown 
that this time is independent of venous pressure, of vital capacity, of 
blood pressure, and only slightly affected by changes in the pulse rate. 

Circulation time is related to cardiac output according to the formula 
which Stewart^* derived in measuring blood flow through the lungs. 

This formula is V = wdiere V is volume output per minute in 

liters, Q is the quantity of blood in the lungs, and T is the mean pul- 
monary circulation time in seconds. It has been mentioned that the 
cardiac output increases progressively from the fourth month of gesta- 
tion onward, which coincides with the increase in circulation time which 
we have found. 

It is apparent from the equation that if V is to increase, Q must 
also increase or T diminish. That Q is increased can be deduced from 
the following facts. In the first place, with increased cardiac output, 
and slowing of the circulation as evidenced by progressive increase of 
arm-tongue time, it is obvious that there must be a greater amount of 
Iflood in the pulmonary capillaries. Second, there is a diminished vital 
capacity wliich is not sufficiently explicable on the basis of an elevation 
of the diaphragm. Alward^® made vital capacity determinations before 
and after removing a huge ovarian cyst containing 15,000 c.c. of fluid 
and found no difference in vital capacity. Lemon and Moersch^® have 
had similar results with ovarian cysts. That it is due to increased 
amount of blood in the lung capillaries, diminishing tlie alveolar spaces, 
is substantiated by the experimental studies of W. G. Harrison, Jr., 
Calhoun, Marsh, and T. R. Harrison.-^ They produced pulmonary con- 
gestion artificially and found vital capacity diminished correspondingly. 
On the other hand, rather than finding T diminished, we found it to 
increase progressively. 

The great increase of circulation, through the wscera, particularly 
the uterus, causes a marked increase in the capillary bed. In a rigid 
tube system, the rate of flow is inversely proportional to the cross-section 
of the tube. This is not exactly applicable to the human system, which 
can undergo Awde variations; but in view of the definite increase in 
capillary bed, the rate may be considered as diminishing according to 

the equation V == — r, where V is the rate of flow, a the volume of 
X r 

flow and r the radius of the tube corresponding to the cross-section of 
the capillary bed. 

These physiologic changes of increased volume output, increased 
blood flow through the lungs and diminished vital capacity in preg- 
nancy are present in hyperthyroid states. In hyperthyroidism there is 
a diminished vital capacity (Rabinowitch-®), increased ventilation rate, 
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Duzen in his cystoscopie studies of eystoeeles and his anatomic studies 
of the female trigone muscle, in collaboration with William W. Loone.7 
in the Department of Anatomy, Baylor School of Medicine, Dallas, 
Texas. These inyestigators give credit to Young and Wesson for tlieir 
description of the male trigone and supplement this study with their 
work on the female tnigone muscle. 

This trigone muscle is a thin triangular sheet in the base of the blad- 
der, bounded above by Mereier’s bar, and below by the internal orifice of 
the urethra through which its fibers loop to fasten in the posterior ivall of 
the urethra for a distance of approximately one-half the latter’s length. 
Tlie lateral margins of the trigone muscle are somewhat thickened and 
are called Bell’s muscles. The trigone is covered with a smooth mucous 
membrane closely adherent to the underlying muscle coat, thus form- 
ing a smooth, fiimi platform, even when the remainder of the empty 
bladder is in folds. 

In women with normal bladders, the ureteral orifices are about 3 em. 
apart and 3 cm. above and behind the internal sphincter, the urethra 
being approximately one to one and one-half inches long. Bladder 
injury may make this distance vary with the location and extent of the 
injuiy, the tendencj'- being to make the distance greater in injury below 
Mercier’s bar, whereas damage above Mercier’s bar shortens this dis- 
tance. In some cases, the cj’^stoeele may involve tissues both above and 
below Mercier’s bar. 

In the female. Van Duzen and Looney find that the internal sphincter 
consists of “two portions, namely inner and outer,” and “the mo.st 
intenial fibers form a complete sphincter around the internal orifice 
of the urethra,” while “the outer portion of the inner bundle appears 
to loop partially around the uretlmal orifice. The outer portion of the 
sphincter lies external to and somewhat below the inner portion; 
the fibers begin on the posterior Avail and pass on each side of the 
urethral orifice to its anterior surface. The external portion extends 
doAvn the urethra to the imogenital diaphragm. Thus Ave have a loop 
muscle arrangement extending from the internal sphincter bladder 
surface to the urogenital diaphragm, and it is through this aperture 
that the trigonal muscle passes to be attached in the urethra. Young 
shoAved that the internal sphincter is oiiened bj’^ the doAVUipull of the 
trigonal muscle, passing in the form of a boAV through the Avoahcr 
arcuate muscles, comprising the internal sphincter, at the vesical orifice 
(.see Pig. 7). When the trigonal mu.scle is torn near the point at Avliich 
it passes through the inlenial sphincter, this latter circular muscle is 
released from the effects of the doAAuiAA'ard pull occasioned by A’oidiug, 
and in coiiseciueiice of this release, internal sphincter .spasm occui,^. 
Long duration of this spasm inAutes mucosal hyperplasia on Ihe con- 
tacting surfaces of this released internal sphincter. A vJciom ciiclc 
is noAV established in that the hyperplastic urethral tabs irritate t ic 
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A NEW OPERATION FOR CYSTOCELE* 

G. D. Royston, M.D., and D. K. Rose, M.D., St. Louis, Mo. 

(From the Departments of Obstetrics and Gynecology and of Urology, 
Washington University School of Medicine) 

' I MIE repair of cystocele has frequently in the past given satisfactory 
■■■ results from a gynecologic viewpoint, only to leave considerable dys- 
uria. Analyses of the types proving unsatisfactory were found to be 
those in which the urethra was severed from the trigonal muscle. This 
tJTie of cystocele may be innocuous looking from the exterior, but its full 
extent is best appreciated on cystoscopic examination. It is our effort 
to recognize and repair this particular tjqie, thus restoring the pelvic 
floor anatomically, and the bladder functionally, to a condition as 
nearlj^ normal as iiossible. 

The anatomy of the female bladder and urethra has received limited 
attention in textbooks, except in that of Kelly and Burnam, and 
efforts to review this phase of the subject have usuallj’’ revealed rela- 
tively little of its physiology. Attention is directed to the importance 
of an intact supporting pubocervical fascia and the necessity of keep- 
ing the cervix utei*i elevated to maintain normal position and relations. 

The best information for the gynecologist on the anatomy and physi- 
ologj’ of the female bladder was found in the work of Rex E, Van 

•Read before the St. Louis Gynecolog-ical Society, Dec. 10, 1936. 
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spliiiieter to greater contraction. It is this sequence of events that 
particularly may account for bladder irritability, even in the absence 
of a cystitis. Such an injury to the trigone muscle causes a delay in 
starting the stream and necessitates straining, because the sphincter 
must now he opened hj’’ increased intravesical pressure rather than by 
the trigonal muscle. 

The majority of cystoeeles observed are damaged near the point of 
fascial attachment between the cervix and bladder, that is, above 
Mereier's bar, where any standard plastic repair that elevates the 
cervix and supports the bladder floor will effect a cure. However, 
there is a relatively small percentage of eases in which the trigone 
muscle is damaged or sheared off from the internal sphincter, the 
injury being below Mercier’s bar, and permanent cures are relativelj^ 
rare. It is for this particular type of cystoeele that we now suggest 
this method of anatomic repair and i-estoration of physiologic fune- 



Fig'. 1. — Uteropubic fascia and uterosacral ligaments. Schematic drawing of tills 
particular type of cystoeele (A) when bladder is distended (B) displacing corpus 
uteri (C). (From Fairar in Curtis’ Obstetrics and Gynecology.) 

tion, which consists in functionally I’euniting the severed, or partially 
severed, portions of the trigone muscle above the internal sphincter 
with that small portion Avhich is anterior to the internal sphincter and 
which serves as its attachment in the urethra. In the main, this is 
done by first drawing these two portions together near the internal 
sphincter with sutures parallel to the long axis of the urethra, and 
then supplementing this functional repair by splinting these two por- 
tions with tissue from beneath the anterior urethra to the posterior 
area of the trigone. This fascial splinting is carried to the uterine 
body as in the standard advancement operations described in text- 
books by Crossen, Curtis, and Glraves. The following prophylactic 
measures are suggested to lessen the tendency of trauma producing 
cystoeele : 

1. Proper management of labor to insure a normal mechanism, avoid too rapid 
deliveries and injudicious instrumental applications, resort more frequently to 
cpisiotomy. 
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off the internal sphincter, does not depress with the trigone. In other 
words, when the patient strains, there may he even a definite urethral 
obstruction, first, in spasm of the internal sphincter, and second, in 
that the latter is relatively raised from the floor of the bladder. It 
is to correct this last defect in particular, that this operation is de- 
vised. As the operation probably does not actually unite the severed 
ends of the trigone muscle, hut approximates them enough to function, 
some individuals may oceasionallj’’ require subjective relief by urethral 
dilatation after operation. Such dilatation would he the exception 



Fig-. 5. — Tr.'ictlon on musbrootn catheter marks site of internal sphincter _ 

terior to bulbous tip. X marks the location of the uretor.al orlflcc-.s. A Antcropo.si>- 
suture tied. S, Similar suture on opposite side placed from a point three-fouru • 
an inch anterior to and carried to a point tiiree-fourths of an Incii POp®' *®,'’ ' 
Internal .sphinctcz’. 3, Mattress suture placed for reinforcement at the internal .«i > 
ter. Catlietcr is removed before any sutures are tied. 


and it might well, in a few instances, be supplemented by cystoscopic 
diathermy of an.v urethral tabs which could initiate the spa.sm and 
thus cause symptoms. 

This type of injury is very frequently associated with uretlirocc e 
due to internal sphincter damage, but is a distinct clinical entity. 

OPERATION 

Under morpliine-hyoscinc .and local infiltration tvith one-fourth of 1 per cent of 
novocainc to which i.s added four miniin.s of 1-1,000 adrenalin per ounce, an imer ei 




ROYSTON-ROSE : IsTlW OPERATION FOR CYSTOCELE 


425 


2. In. cases of partial injury to the trigonal muscle, uith release and consequent 
spasm of the internal sphincter, urethral dilatation to the point of tolerance is 
advisable during the early puerperium. 

Eoutine cystoscopic examination, prior to all cystoeele repair operations, is advised 
as a diagnostic aid in order to determine the location and extent of the injury*. 
With the bladder filling slowly and not too full, have the patient strain, and tlirough 
the cystoscope note: 

1. Whether the sphincter depresses promptly and directly with the contrac- 
tions of the trigone muscle when the patient tries to void. 

2. If any cystoeele is present, and if it is above or below Mercier’s bar. 

3. The presence and location of any true or pseudodiverticula. 

4. The presence of trabeculae (hypertrophied muscle in the bladder wall) in early 
cases, and the thin, atrophic bladders in those of long standing. 

5 . The presence or absence of a relaxed or spastic internal sphincter. 



Fig. 4. — Diagrammatic representation of point of injury anterior to Slercier's bar 
Where toe urethra is sliearecl from tlie trigonal muscle near tlie internal spliincter. 

^“'lovmal curve of urethra, due to elevation of the internal sphincter. (Modified 
after Kelly and Eurnam.) 

6. At the height of a bladder contraction, note the distance from the internal 
sphincter to the floor of the trigone. 

I. Tlie presence or absence of any contracting torn ends of the trigonal muscle. 

Tlie damaged internal sphincter is a prime cause of urinary incon- 
tinence. If the cystoeele is anterior to i\Iei’eier’s bar, the result will 
depend upon the ability of the remaining trigone muscle fibers to com- 
pensate and perform the function intended for the whole; hence, when 
such injury is present, early repair, before loss of bladder tone, offei*s 
the best hope of cure. 

In many instances of the particular tjTie under discussion, there will 
be very little external evidence of cystoeele. However, on cystoscopic 
examination, with the patient straining, the urethra, being sheared 
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base of the trigone muscle. These sutures restore the normal axis of the urethra. 
A deep mattress suture then reinforces the internal sphincter and tixes it to the 
trigonal muscle. Tlie mushroom catheter is removed before any sutures are tied. 
A running lock-stitch of tine chromic catgut then plicates the fascia from a point 
near the meatus all the way back to the corpus uteri to wliicli the fascia is elevated 
and fixed as high as possible. A second running lock-stitch (or half lock-stitch), 
using No. 1 chromic catgut, then reinforces this fascial attachment, avoiding undue 
tension. The bases of the broad ligaments are sutured anterior to the cervix 
to elevate same, and the vaginal wall is approximated with a continuous lock-stitch 
of No. 1 chromic catgut, after excising any redundant tissue, taking care to leave 
ample flaps for approximation. In cases of vaginal hysterectomy, the cardinal 
supporting ligaments of the uterus are plicated beneath the bladder in the customary 
manner. A perineorrhaphy is usually done after completion of the anterior colpor- 
rhaphy. This repair elevates the cervix, bladder floor, and urethra. It enables the 
patient to empty her bladder without undue strain. It is an attempt to restore 
anatomic relations of the trigone so as to permit satisfactory function. Thus far, 
we have done six operations by this method, five of wliich have functioned satisfac- 
torily. The sixth patient was improved; though failure to carry the repair suf- 



trlgonal mu.scle severed at or near internal sphincter. 


ficiently far anteriorly to the internal sphincter did not give complete relief from 
urinary frequency, beciiuse of imperfectly fixing the urethra to the trigone. It is 
.suggested as a method of repair in cases where satsifactory rc.sult.s have not been 
obtained up to the present time. 

SUMMARY 

This operation is devised for the .specific type of eystoceie described, 
where metliods of repair thus far have been unsatisfactory. 
rection lies in splinting the entire uretlira, excepting the anterior 1 cin., 
by means of a running catgut stitch, which continues past and throng i 
the lower segment of the intei-nal orifice to a point posterior to the 
midtrigonal region. 

This suture, besides uniting and splinting the urethra to the trigone, 
pulls down the anterior urethra and meatus and fixes the intern^ 
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T-incision is made through the anterior vaginal wall from the cervix to a point with- 
in 1 cm. of the meatus. A large volume of infiltrating fluid facilitates dissection of 
the vaginal flap from the bladder. The nearer one approaches the meatus j the more 
difficult is the dissection. Great care must be taken to avoid injury to the urethra. 
The bladder is freed from the uterus by blunt dissection almost as high as its 
peritoneal reflexion. The incision near the cervical tip is carried bilaterally far 
enough to expose tlie bases of the broad ligaments. A number eighteen French, 
mushroom tip catheter is inserted into the bladder, and traction on the catheter 
marks the site of the internal sphincter, just in front of the bulbous tip, making 
due allowance for any marked urethrocele. A fine catgut suture, preferably 00 or 
000 chromic, on a fine curved intestinal needle, takes a deep bite anteroposteriorly 



Figr. G. — Plication of fascia witli fine chromic catgut beginning as near the meatus 
as dissection has made visible and carried posteriorly to the corpus uteri to which 
it is fixed, advancing the bladder to a higher level. Bases of broad ligaments are 
sutured in fx-ont of the cci'vix which is elevated. 

in the tissue close to the side of the urethra, three-fourths of an inch or more, in 
front of the internal sphincter, and is carried in the vaginal axis, intermittently, 
through the outer thickness of the bladder wall posteriorly to a point three-fourths 
of an inch behind the internal .sphincter, not crossing the midline of the body. 
Emphasis is placed on carrying the suture anteriorly to a point within 1 cm. of the 
meatus. The suture should not be carried high enough posteriorly to obstruct the 
ureter, which is normally 3 cm, behind the internal sphincter. The two ends of this 
suture are not tied until a similar .suture is placed on the opposite side of the 
urethra, thus fixing both sides of the trigone muscle to the urethra anteriorly to the 
internal sphincter. lYlien the cystocele is marlced, a third sucli suture may be 
placed in the midline, from beneath the urethral wall to a point well back on the 
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SIGNS AND SYMPTOMS 


The classical textbook description of these cases mentions that there 
is usually a background of toxemia; that the lesion develops in the 
last trimester of iiregnancy, and is characterized by the sudden onset 
of a small amount of bleeding out of all proportion to the accompanying 
constitutional signs of shock. Indeed there may be no bleeding evident 
at anj'- time, lienee the appellation, concealed hemorrhage. With or 
without bleeding, there is the sudden development of uterine pain and 
tenderness, accompanied by uterine rigidity of such a nature as to give 
a woody or doughy feeling on palpation. There may be even some gen- 
eralized abdominal rigidity and tenderness if the lesion is sufficiently 
gross. There are increased or agonal fetal movements, which end in the 
death of the fetus if the placenta separates sufficiently, or separates near 
the cord insertion. In any case there is usually evidence of some sort 
of dire fetal distress. The outstanding aspect of the picture, perhaps, 
is the generalized shock. As it resembles surgical shock from other 
causes, there is no need to enumerate its details here. 

The termination of such a case may vary. Either the hemorrhage is 
profuse and intractalile and the woman dies, or the hemorrhage may be 
scarce!}'’ revealed but be extensive internally and have the same termina- 
tion; or the placenta may separate completely, the fetns die, the lesion 
become quiescent, and a “missed abortion” be carried for a time until 
labor sets in and the macerated fetus and placenta are expelled. On 
the other hand tlie lesion may be small, only a little of the placenta may 
separate; then for some reason the whole process subsides, may or may 
not recur, and the pregnancy goes to term or to near term, a live baby 
is delivered, and the placenta displays one or more large or small 
marginal infarcts or organized clots. 


We do not feci, however, that the true iiicture of all cases of abruptio 
placentae is adequately represented by the foregoing description. In 
a previous paper^ it was pointed out that just as a pregnant woman show- 
ing polyneuritis and icterus after prolonged hyperemesis can scarcely 
be said to represent completely the classical evidences of hjqicrcmcsis 
gravidarum, in the same way sncli severe cases as the texts describe do not 
represent the entire group of cases which should be labeled abrui)tio pla- 
centae, i\Iyxedema is not the typical and exclusive picture of hypotb}' 
roidism. Until we come to a more Uqiieal and accurate clinical description 
of abruptio, we shall fail to recognize early eases and be unable to ad- 
minister prophylactic therapy. We will be forced to fall back upon the 
pessimistic view cxiircssed recently by Baird in his review of ten yeais 
experience at the Glasgow IMaternity. He concluded “antenatal caic 
can do little in the prevention of accidental hemorrhage.” 


In the course of a detailed study of the problem of the {n'cmaturc m 
terruption of pregnancy, the details of which have lioen published elpe. 
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orifice to tlie line of suture. In addition to tlie splinting suture de- 
scribed, are. those sutures placed parallel to the long axis of the 
urethra which, besides supplementing the effects of the running ure- 
thral trigonal lock-stitch, also bunch tissues at the internal orifice. 
This latter bunching effect in turn is supplemented by a mattress 
suture overlapping the fascia. 

This functional bladder repair may be incorporated, in suitable cases, 
in anj^ standard operation for repair of eystocele. 
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THE BAELY DIAGNOSIS OP ABEUPTIO PLACENTAE AND ITS 
TEEATMENT WITH WHEAT GBEM OIL 

Evan Shute, B.A., M.B., P.E.C.S.C., London, Ontario 

(From the Department of Obstetrics and Gynaecology, University of 

Western Ontario) 

A BEUPTIO placentae under one or other of its numerous names has 
been a well-recognized entity for many years. It has been variously 
referred to as accidental hemorrhage, concealed hemorrhage, ablatio 
placentae, and premature separation of the placenta. The lesion thus 
referred to is really a premature, and usually partial, separation of the 
placenta which lies on the fundus or sides of the uterus but not in the 
position we describe as previa. 


INCIDENCE 

The incidence of this condition is variously given by the different 
clinics and authorities. It ranges from 0.18 per cent (Kraul) to 1.06 per 
cent (Cragin, Goethals^), or even 2.8 per cent (Baird-). Either there 
is a very great variation in its incidence in various parts of the world, or 
there is a variation of opinion as to what should be classified in this 
pathologic group. We believe the latter is the more likely explanation. 
Undoubtedly many cases of this type are overlooked, both in hospital 
and home practice, because placentas are not examined routinely and 
minutely by competent obstetric pathologists. Moreover there is lack- 
ing ill the literature an adequate description of the signs and sj-mptoms 
which characterize early or mild degrees of abruptio placentae. As a 
result, only the most startling and striking cases are ever recognized as 
such. 
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undoubted evidences of much recent organized blood clot at its margin 
might be expelled by a woman who could not remember anything one 
might link up with such a diagnosis. 

We observed eases of the tjqoe we have described more frequently in 
the late winter and spring than at any other time of year. They Avere 
least frequently encountered in the late summer and early autumn. 

SEROLOGIC STUDIES 

As was mentioned, we were engaged in a study of all types of cases 
of premature interruption of pregnancy, and this group of eases bulked 
large in such a series. It occurred to us, therefore, to test their blood 
serums for evidence of the imbalance between vitamin E and estrogenic 
substance which characterizes most women who are aborting or miscarry- 
ing spontaneously. We have developed a simple laboratory test-^ in 
order to disclose vitamin E deficiency or excess of estrogenic substance 
in the blood and, aecordingty, this was employed. We might add that 
certain uncompleted spectrophotometric studies of these serums, which 
we have carried out under the direction of Mr. G. A. Adams of the De- 
partment of Biochemistry, gave us no reason to think that vitamin C 
deficienc}'- ■was present. Moreover, we have seen classical eases of 
abruptio develop in women -whose C intake was unusually high. 

Our results are tabulated here. In the first year of our investigation 
we paid very little attention to the cases of abruptio. As our interest 
was aroused, however, and a more sensitive test for E-deficiency was de- 
veloped, we secured very interesting results. Evidences of vitamin E 
deficiency seemed to be intimately associated with the clinical signs and 
symptoms we have described. We excluded seven cases from considera- 
tion in which the test was done long after the placental detachment 
had been responsible for fetal death, because our test is useless very soon 
after complete placental detachment, whether normal or abnormal, has 
occurred. 


DURATION OF EXPERIMENT 

NUMBER OF 
CASES 

PERCENTAGE SHOWING A REI.A- 

ti\t: deficiency of vitamin e 

AND THEREFORE AN EXCESS OF 
BLOOD ESTROGENIC SUBSTANCE 

Jun. 1, 1934— Jan. 31, 1935 

5 cases 

80 per cent 

Feb. 1, 193.5— May 31, 193G 

77 cases 

78 per cent 

29 months in all 

82 cases 

78 per cent 


Of these S2 cases, only ?il -n'cro of the severe classical type descrihctl in standard 
works. Of these 31 severe cases, 81 per cent revealed vitamin E deficiency. ^ 


WHEAT GERM OIL THERAPY 

In a series of 44 cases of spontaneous abortion we had found that /3 
per cent showed evidences in the blood serum of deficiency of vitamin 
E,'*’ ® It has now become generally recognized”'” that vitamin E has 
great prophylactic and therapeutic value in the treatment of abortion. 
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where/"" we came across a group of cases which we wish to present for 
consideration in this regard. At anj’- time these cases might terminate in 
a typical ahruptio with the classical signs and symptoms described above. 
We found these cases veiy numerous, indeed, and wondered if ahruptio 
placentae could really be as frequent in a mild form as this would indi- 
cate. At about that time we came upon the study of Goodall,® who in 
750 placentas obtained from consecutive deliveries in Montreal, found 
that 600 bore evidence of some hemorrhagic lesion but tliat in only eleven 
instances had tliere been bleeding from the vagina during gestation. 

The most frequently eneomitered and significant sign in these cases, 
by all odds, was the gradual appearanec of a restricted, palm-sized area 
of true uterine lenderness, accompanied by steady sacral backache. Oc- 
casionally these features were soon followed by the occurrence of 
labor pains, violent fetal movements, and uterine hemorrhage of any 
grade of severity. Or a gradual elevation of blood pressure devel- 
oped, accompanied by edema of the extremities, rapid gain of body 
weight and even albuminuria, indicating an early toxemia or preg- 
nancy. The uterine, tenderness in severe cases usually spread over 
the whole uterus or a large area of it. It might, however, disappear 
spontaneously, together with aU the other signs or sj^mptoms mentioned 
except the evidences of toxemia. If the latter once showed themselves 
they tended to persist and progress as is usual. When the same signs and 
symptoms of tenderness, pains, and hemorrhage recurred, as often hap- 
pened, the area of tenderne.ss was in the same location as before. In 
four instances we Avere able to determine that this area of tenderness 
coincided accurately Avith the placental site. These Avere eases of 
manual reraoAml of the placenta at cesai’ean section or at the extrac- 
tion of tAvins per Amginam. 

When these Avomen Avent on to miscarry or deliver at term, Avith or 
Avithout treatment, the placentas Avere usually small for the dura- 
tion of the gestation. Almost ahvays they displayed one or seA'eral 
marginal lesions, ranging in character from fresh blood clot to re- 
cently organized, leached clots resembling cheese in consistencA* — or 
even appearing as Avhite infarcts. These Avhite infarcts might be 2 
or 3 mm. deep on the maternal aspect of the placenta or might penetrate 
through the placental substance to the fetal side. The frequency of such 
placental lesions AA-as quite comparable to that mentioned by Goodall. 
Women aa'Iio expelled such damaged placentas could usually recall one 
or more slight or severe hemorrhages during gestation or perhaps a 
transient but definitely localized area of tenderness on the uterine AA-all. 
When this had disappeared and recurred, it had ahvays recurred in the 
same location. IIoAA'CA'ei’, placentas might be gi-ossly normal in classical 
cases of alu’uptio placentae AA'here there could be no doubt as to the 
clinical diagnosis. Tlie rcA-ersc AA'as also true, viz., that a placenta Avith 
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of salt-restriction, bed rest, or other standard measures. Some of these 
small fetuses seemed suddenl3’- to increase in size in an amazing 
As Ave are well aware of the fallae.y of estimating fetal size by ab- 
dominal palpation, we have recenth' begun to check this observation 
b3^ nioi'e accurate roentgenologic means. 

However, in women in whom the evidences of toxemia were of sonic 
duration, the beneficial results of the wheat germ oil therap.v, at least 
as far as it concerned the signs of toxemia, were scarcel3" discernible. 
But such of these eases as displa3’’ed deficiene3' of vitamin E (or 
excess of estrogenic substance) in the blood serum did not go on to true 
eclampsia, in our limited experience, and with adequate vitamin E 
therap3' could be safel3’ induced when gestation was sufficiently advanced. 
The placentas adhered .suffieicntl3’' well to enable induction and labor to 
proceed safety for mother and child. 

DISCUSSION 

Years ago Holmes’® foreshadowed the division of the toxemias of late 
pregnanc3' into those which went on to eclampsia and those ending as 
ablatio placentae, as he called the lesion under discussion. There seems 
to be considerable justification for such a point of view. We see very 
feiv true eclampsia cases in this localit3% hut there have been eight such 
cases in the past three 3’’cars whose blood scrum we have tested for 
vitamin E deficienc3^ and exce.ss of estrogenic substance. Onl3' one of the 
eight showed the defect in the jiarticular hormone-vitamin balance 
just mentioned. Similarl3' Bickenbaeh and Promme^^ found no in- 
crease in the blood folliculin content in four eclamptic patients they ob- 
served. Indeed it would appear from the work of the Smiths” that the 
blood and placentas of eclamptic patients are characterized b3'’ a low 
cstrin and an excess of the antagonistic anterior pituitary gonadotropic 
hormone. Indeed, we have recent I3" treated a convulsive eclamptic 
patient and a severe late preeclamptic patient 1)3' means of estrin with 
veiy suggestive and beneficial results. 

nolmes,i2 Baird, 2 Davis and ^[cGc'e,^ and others have pointed out that ahruptio 
])luecntac is only rarely associated with eclampsia or eclanipsism. Lc Lorier,'-’’ for 
example, in 31 cases of heinatonies rctroplacentaires found only two associated with 
eclampsia. We suspect that the late toxemias of pregnancy may prove to ho 
divisible into two main group.s, tliose deficient in vitamin E and displaj'ing an cxccs.s 
of estrogenic substance in flie blood, and a very mueh smaller group witli inhspnite 
vitamin 3i and characterized by an excessive excretion of ]>rolan. The former arc 
eases in which ahruptio phiecntac is actual or impending, tlic latter arc ea.«e.H in nhidi 
true eclampsia is actual or impending. We have observed that those e.'ises in which fh< 
excess of estrogenic substance was most marked were generally hypothyroid, ani 
perhaps that feature of the endocrine picture of the toxemias .should also rccccc 
notice. Hoffmann and Ansclminors found that there was a great decrease of t ij 
roid secretion below the normal for pregnancy in the blood of pregnant nonica 
showing renal damage, hut that in eclampsia the content of thyroid secretion 
was much higher than the values for normal pregnancy. 



SmJTE: treatisient with wheat germ oil 


433 


It is quite understandable, therefore, that we began to study the corre- 
sponding use of a vitamin E preparation with which we were thoroughly 
familiar* in cases of abruptio placentae. Such an oil must be kept 
cold, and be not more than eight weeks old. 

The results have been very encouraging, although it is too early yet 
to assess them properly. Obviouslj’- those patients first seen when 
placental detachment is already complete or nearly complete offer little 
excuse for anything but the classical measures used everywhere for such 
an emergency. We cannot but suspect, however, that a closer search for 
true uterine tenderness during pregnancy, combined with an early test 
of the blood serum for the presence of the specific hormone-vitamin im- 
balance we have described, would to a great degree prevent the occurrence 
of such severe cases. 

It has been our experience with the less severe eases that, when prop- 
erly and adequately saturated and kept saturated with wtamin E (as 
determined by clinical evidence and repeated tests of the serums), they 
have not progressed to a severe stege of placental detachment with death 
of the fetus. In approximately'' twenty hours, an adequate massive dose 
of eight to twelve drams of bulk wheat germ oil has completely 
abolished the characteristic circumscribed area of uterine tenderness. 
The accompanying severe sacral backache and uterine cramps have 
subsided as rapidly. When uterine hemorrhage has been present, it has 
responded promptly as well. Within the first day of treatment the pa- 
tients have remarked that their indescribable subjective discomfort has 
disappeared. One patient who developed a Couvelaire apoplexy of the 
uterus described these sensations as resembling those of “a cold com- 
ing on.” Stopping the oil therapy has often been followed by a 
recurrence of uterine tendemess and bleeding, which, in turn, have 
disappeared on further vitamin E therapyL No case recognized early 
and treated adequately* has gone on to the severe classical type. 

Our best results have been obtained in women who showed little or no 
evidence of an associated toxemia. We can say'^ in passing, however, tliat 
where such toxemia was detected very early’-, at the first rise of blood 
pressure beyond the accepted critical level, at the first continued ex- 
cessive gain of weight or appearance of edema, at the first mild albu- 
minuria or in patients in whom b.y abdominal palpation the fetus 
seemed unusually small in consideration of the duration of gestation 
or was surrounded by some excess of amniotic fluid, wheat germ oil 
therapy* was immediately' beneficial. The blood pressures, both systolic 
and diastolic be it noted, returned to normal levels and were main- 
tained there as long as the patient remained saturated with wheat 
germ oil. Albuminuria ceased. The unusual rate of weight gain was 
diminished, or the patient might even lose weight. Edema decreased, 
sometimes with frequency and pol.vuria, and all this without the use 


•Vlteol. supplied by the Canada Pharmacal Company, Ivjndon, Ontario. 
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5. Wheat germ oil, therefore, was used prophylaetiealiy and therapeu- 
tically. The results were very satisfactory. 

6. The relationship of this new evidence to the problem of the tox- 
emias of late pregnancy is discussed. 
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CYSTOGRAPI-IIC DIAGNOSIS OF PLACENTA PREVIA 


James F. McDovtill, M.D., Birmingham, Ala. 

(From the Department of Obstetrics, Hillman Hospital) 

P LACENTA previa is associated with such a higli mortality, both 
fetal and maternal, that even a suspicion of the condition leads to 
grave apprehension on tlie part of the attending ob.stetfician and often 
to too rapid a decision for cesarean section. Since the advent of the 
x-ray there have been innumerable attempts to use this procedure as an 
aid in the diagnosis. 


Campbell and others in 1932 mentioned the possible use of .strontium iodide a.^ 
a means of diagnosing the position of the placenta in utero. Mences, Miller, an^ 
Holly in 1930 injected strontium iodide into the uterine cavity through tlic 
dominal and uterine walls, thus making the amniotic fluid opaque to the roentge^ 
rays. By this method the placenta could bo outlined as a bulging m.iss or^^ 
filling defect into the cavity. They noted tliat in many of the cases 
instigated and that premature delivery was the result. Snow and PonelD in 
report that Snow first recognized tlic placenta m a simple flat jilate of the 
They were able to demonstrate the position of the placenta and explained that 
placenta causes an obstruction to the rays due to the greater densitj’ of 
and blood vessels that made up the placenta in contrast to the lesser ( on, is ca 
of the amniotic fluid. They also .suggested the pos.sibility of u.“ing this nud im 
a possible means of diagnosing pdacenta previa. Udo, Wcum and Urner- a « 
1934 reported the po.sitive diagno.sis of three cases of placenta previa and om 
premature scpiarafion of the iilacenta bj' the use of sodium iodide injected into 
bladder followed by a cystogr.ara. The placenta was demonstrated as a nia. s 
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In previous papers^’ ® we have expressed the lielief that vitamin E in 
the pregnant woman acts by neutralizing estrogenic substance which, 
when present in excess, resists the intrusion of tlie placental villi into 
the uterine wall. We endeavored to explain in this way the fundamental 
mechanism of abortion, miscarriage, and premature labor. Perhaps 
the mechanism underlying the development of aliruptio placentae is not 
dissimilar. 

McGlinn anti Harei-i^ have recentlj' exprcs.sed this possibility in very thought-pro- 
voking words, '‘All writers stress traumatism, endometritis, diseases of the ovum, 
emotional states and toxaemial It is quite possible that we must look to the early 
development of the placentae for the real underlying cause. This embryologie factor 
may quite possibly be a paucity of anchoring villi, so that the placenta is from the 
very begiiming only loosely attached to the decidua basalis. Such a placenta, par- 
ticularly when subjected to the additional pathologic changes that so frequently 
accompany late gestational toxaemia, would naturally be expected to separate from 
its uterine attachment — unquestionably, a placenta that is the site of large infarcts is 
less firmly attached to the decidua than is a normal noninfarcted placenta.” 

Many interesting avenues for further investigation are opened up liy 
this study. It offers a further aid in the differentiation of abruptio 
placentae and placenta previa. Theobald^® has expressed the belief 
that aU the toxemias of pregnaney may prove to be interrelated and 
due to dietetic deficiencies. This may be as true for the group of 
abruptio eases as for the neuriti.s eases with wiiieh he has been engaged. 

New insight into the problem of nephritis, as associated with preg- 
nancy at least, and all its related pathologic phenomena may also develop 
from it. Interesting possibilities of antagonisms and synergi.sms ex- 
isting between the hormones and vitamins present themselves. With 
such antagonisms as exist between estrin and progestin or cstrin and 
anterior pituitary gonadotropic liormone, or such synergism as that 
existing between estrin and postpituilary oxytocic liormone, we are al- 
ready familiar. Collip’” and otliens have suggested the presence of anti- 
hormones for hormones other than estrin. It is known that vitamin 
D is estrogenic. But this picture of an equilibrium existing between 
estrogenic substance and vitamin B is not (piitc identical with any such 
relationship as has been mentioned. 

SU.MMAKY 

1. Many ea.ses of abruptio placentae arc overlooked because the early 
.symptoms are not recognized. 

2. The early symptoms arc described in detail, stressing localized 
uterine tenderness and sacral backache. 

3. The marginal retroplacental hemorrhnge.s and clots are described 
briefly. 

4. Seventy-eight per cent of 82 cases of mild and .severe abruptio 
placentae showed serologic evidcnce.s of deficiency of vitamin E. 
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bladder and an associated suspicions history led us to consider the pa- 
tient to haye a complete or central placenta previa (Fi^. 4). It must 
be borne in mind that the presence of blood clots from a premature sepa- 
ration, which liaA^e settled into the lower uterine cavity, is capable of 
giving a similar picture, either of the marginal or central type. In 
either event the condition would in all probability be abnormal. In all 
doubtful cases the plates were either repeated or the patient observed 
until she showed more definite signs of the condition. 

In our cases we observed that the cystogram was satisfactory only 
during the last trimester of the pregnancy, due to the fact that in earlier 
pregnancies the head was still floating above the brim of the pelvis with 
the result that there was no pressure being made on the bladder. It is 
better to have the patient in the early first stage of labor or at least have 
the head below the brim. In the presence of prematurity the fetal head 
is not large enough to entirely fill the pelvis, with resulting unsatisfac- 
torj’’ pictures. The entire diagnosis depends upon the ability of the fetal 
head to exert pressure dovaiivard onto the bladder. The amniotic fluid, 
acting as a transmitting agent, will then give the desired pressure on 
the urinary bladder, causing the even concavity of its upper border. 


CASE REPORTS 


Case 1. — Mrs. JI. B., aged twenty-one, para o, gravida i, was first seen in the 
prenatal clinic on Mar. 25, 1935. Last menstrual period was in November, 1934. 
Pliysical examination at the first clinic visit was essentially negative. Pelvic 
measurements adequate. Prenatal period uneventful except for '‘hematuria” on 
Apr. 29, 1935. Patient was admitted to the hospital on July 19 with a liistorj' of 
having painless vaginal bleeding on July 18, similar to normal menstruation. Mem- 
branes were intact on admission. Some complaint of aching low in the back and 
right side. Physical examination negative. The abdomen was the size of a full- 
term pregnancy, head not engaged, and the fetal heart tones well heard in the left 
lower quadrant. On the day after admission the bleeding had checked but there 
was still some cramplike pain in the abdomen. She had no more bleeding or 
pain and on July 24 a cystogram was done with a diagnosis of probable placenta 
previa (Fig. 1). Laparotrachelotomy was done on July 2C and a living child dc^ 
livered, which died about six and one-half hours after delivery. (Autopsy on the babj 
revealed bilateral congenital atelectasis.) Tlic placenta was found to bo laterallj 
placed. Convalescence of the mother was uneventful and she was discharged on 
August 4. 


C.^•‘5E 2. — Mr.s. R. L., aged twenty-si.x, para i, gravida ii, admitted to the hospita 
on July 24, 19.35, with a history of rupture of the membrances on Julj' 19 and t ic 
on.«ct of uterine bleeding on .July 23. General physical examination was e.ssenti.i .' 
negative. Tlic fundus uteri extended to two fingers .above the umbilicus >4111 ti 
fetal heart tones lieard in tlic left lower quadrant. A cystogram was done .oon 
after admission but wa.s unsatisfactory duo to tlio prematuritj- of the fetus. 
was observed for three days, went into labor on .Tuly 27 and dc^i^ercd a I'J R 
premature child that day. Tiie placenta was normally plac’d. Puerpenum u 
eventful. 
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tween tlie fetal head and the upper couca.Te border of the bladder. They made 
the note that the procedure was not satisfactory in cases of breech or transverse 
presentation. In 1935 Ude and XJrners studied aU cases of abnormal bleeding that 
came to their attention and reported fourteen positive cases of placenta previa as 
diagnosed by the cystographic method. All of their cases were confirmed at opera- 
tion with the exception of one in which there was no note made as to the position of 
the placenta. Tliey also made a study of normal cases on which to base their 
diagnosis of abnormal position of the placenta. They found that in the full-term 
pregnant woman there is a distance of approxbnately 1 cm. between the upper con- 
cavity of the bladder and the lower convexity of the fetal head as it descends into 
the pelvic canal (Fig. 2). The demonstration of a mass between the head and the 
bladder constituted their diagnosis of cither a previa or a blood clot wlien the clini- 
cal manifestations were suggestive of some pathology. 

The scope of this paper is to present nine cases of abnormal uterine 
bleeding during the last trimester of pregnancy in which the diagnosis 
of placenta previa was made in seven as a result of cystographic exam- 
ination. In the seven cases cesarean section was elected as the method 
of delivery of choice. 


TECHNIC OF THE CYSTOGRAM 

A cystogram was done on all patients wlio were admitted witli a his- 
tory of abnormal lileeding during the latter months of pregnancy, or 
who came to the hospital not necessarily in labor but because of bleed- 
ing. The patient was first catheterized to empty the bladder completely. 
"We then used the technic as outlined by Ude and Urner vdth few minor 
variations. From 30 to 40 c.c. of an opaque material, usually 121/0 per- 
cent sodium iodide, was then injected into the bladder and the catheter 
removed. A fiat plate of the lower abdomen with the patient in the 
supine position was then made. An effort was made to prevent a tilt- 
ing of either the table or the tube thus permitting the rays to pass 
straight dovaiward. The first plate was then immediately developed 
and road. If there was too much material in the bladder, as evidenced 
by an “overlapping” of the upper border, from 10 to 15 c.c. was re- 
moved and a second plate made. A large enough film was used to per- 
mit exposure of the entire pelvis and approximately half of the fetus. 

CRITERION OF DIAGNOSIS 

As noted by Ude and Urner there is normallj^ a distance of about 1 cm. 
between the fetal head and the upper margin of the bladder. Tliis dis- 
tance should be the same across the entire top of the bladder. In the 
majority of our cases where a positive diagnosis of prena was made 
there was usually on one side the expected 1 cm. (more or less) witli a 
gradual or sudden widening out as the opposite side was approached, 
until a distance of sometimes 3 or 4 cm. was obtained (Figs. 1 and 3). 
We considered this as suggestive of marginal placenta previa. A sepa- 
ration of from 2 to even 4 cm. across the entire upper margin of the 
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Case 4. — ^Mrs. A. P.; aged twenty, para 0, gravida i, clinic patient with an un- 
eventful prenatal period until Sept, 14, 1935, when she began having a slight amount 
of painless uterine bleeding. Admitted to the hospital on September 1C. Mem- 
branes intact. Physical examination negative. Pundus three iingers above the 
umbilicus with the fetal head at the pelvic brim. Petal heart tones in the left 
lower quadrant. Position left occiput anterior, Cystogram done soon after admis- 
sion which was negative for previa (Pig. 2). Bleeding did not recur and she was 
discharged on September 18, Readmitted on September 26 and discharged again as 
not in labor on October 1. Readmitted for the third time on October 18 and de- 
livered a normal full-term living child on October 19 with low forceps. Placenta 
was normally placed. Discharged after an uneventful puerperium on October 22. 

Case 5. — Mrs. R. S., aged twenty-nine, para i, gravida ii, was not a prenatal 
clinic patient. She was first admitted to the hospital on Aug. 26, 1935, with a 
history' of uterine bleeding. A cystogi-am which was doubtful, duo to the prematurity 
of the fetus, w’as made on August 27. She was discharged from the hospital 
and was readmitted on September 23 with a history of having had one attack of 
bleeding during her interval at home. On September 23 she had been awakened 



Pig-. 3. — JIrs. R. S., aged twenty-nine, para i, gravida ii. Tliere is a defln te 
crease in the separation of the fetal head and the bladder beginning at 
midline and gradually increasing toward the left side. A diagnosis of leu lai ‘ 
placenta was made and confirmed. 


from sleep to find that she had bled enough to saturate her bcdclothing. She 
came immediately to the hospital and was still bleeding on admission. Physical ex- 
amination revealed her to be in low-grade shock with a blood pressure of 5o/40. 
Hemoglobin 30 per cent. The fundtis uteri was halfway between the umbilicus ami 
xiphoid. There were no uterine contractions. Immediate transfusion of 500 c.c. 
citrated blood given along xvith routine shock treatment. Reaction was good an* 
about twelve hours aflcr admission the blood pressure had risen to 100/60. Cysto^ 
gram was done a.s soon as it was possible to move the patient and a diagnosis o 
probable placenta previa was made (Fig. 3). Low ec.sarean section ivas done under 
local anesthesia and a living premature child was delivered, whicli died a ou 
welvc hours after delivery. The placenta was definitely laterally placed. on^ 
valescencc of the mother was uneventful except for a postoperative broncliilis w m ^ 
cleared up without difficulty. She was di.sclmrgcd on October 4 to the care o mr 
private physician. 


Case C. — ^Mrs. R. S., aged twenty-five, para i, gr.avida ii. Last menstrua 
on Dec. IS, 1934. First seen in the prenatal clinic on July 2.3, 19.>5. c 
inoasurement.s were adequate. She was admitted to the liospilal on Beptem .r 
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Case 3. — V. T., aged forty, para vi, granda Vii. Last menstrual period "was 
Dec. 5, 1934. First seen in the prenatal clinic on June 12, 1935. Physical exami- 
nation at that time was negative. Pehdc measurements adequate. Admitted to the 
hospital on August 10 with a history of profuse painless bleeding early that morn- 
ing. Membranes intact. General physical examination was negative. Fundus was 
about the size of a full-term pregnancy, with the fetal heart tones well heard in 
the left lower quadrant. Position left occiput anterior. Cystogram done on August 
10 and a diagnosis of partial or central placenta previa made. Cesarean section 



Pigr. 1. — ^Alrs. M. B., aged twenty-one, para 0, gravida i. Cystographic findings 
similar to tliose In Pig. 2 but which arc not as well defined. Tlicre is a gradual 
Increase in the separation beginning about 3 cm. from tlie left border of tlie bladder 
toward the right A positive diagnosis of right lateral placenta previa was made 



Pig. 2. — Mrs. A. P., .aged twenty, par.a 0, gr.avida i. admitted with liistorj' of pain- 
less uterine bleeding. Cystographic findings illustrated that tlicre was a constant 
distance between the fetal head and the upper concavity of tlie u^ina^^' bladder. At 
dcliverj- the placenta was found to be normally placed. 


done on August 10 aiul a living child obtained. The placenta was partially occlud- 
ing the internal os. Convalescence of the motlicr was very .satisfactory until the 
ninth postoperative day when she began complaining of pain in the left chest. She 
subsequently developed an abscess in the left upper lobe of tiic lung wliich was 
drained by the two stage thoracoplasty method. Discharged from the hospital as 
healed on Nov. 10, 1035. 
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niitted to the hospital, and was treated v/ith opiates, rest, etc. The bleeding cheeked 
and she was discliargod after two days. She remained in bed at home for one 
Aveek, On December 30 she had a sudden large hemorrhage followed by slight 
bleeding daily until Jan. 3, 1936, when she again had a sudden gush of blood 
followed by laborlike pains which lasted eight hours. She had had no pains for 
twelve to fourteen hours before admission. On admission physical examination 
was negative. Blood pressure 124/84. Fundus Avas at tlie xiphoid. Verte.x pre- 
sentation. Position right occiput anterior. Petal heart tones high on tlie riglit. 
There Avere blood clots in the vagina. Hemoglobin 58 per cent. Cystogram was 
made and a diagnosis of placenta previa Avas suggested even though the head was 
high. She Avas observed until January 6 Avhen she Avas given a transfusion of 
550 c.c. of citrated blood. Laparotraehelotomy Avas done two hours after the trans- 
fusion, and a full-term living child Avas delivered. Placenta Avas found to be lateral 
in type. Convalescence uneventful. Discharged on January 16. 

Case 9. — E. L., aged tAventy-tAvo, para i, gravida ii. Last menstrual period on 
May 6, 1935. First seen in the prenatal clinic on Sept. 27, 1935, at Avhich time the 
fundus Avas 17 cm. aboA-c the top of the symphysis. Fetal heart tones were not 
heard. There Avas slight vaginal bleeding at that time. Two AveeKs rater, after 
rest in bed, vaginal spotting Avas still present. The fetal heart tones Avere present 
in the left loAver quadrant of the abdomen. Placenta previa Avas suggested as a 
possible cause of the bleeding. Patient continued slotting intermittently until 
October 19. On December 20 the placental souffle Avas definitely heard over the right 
inguinal region. Site Avas admitted to the hospital on December 29 and a cystogram 
made on December 30 — head too high for accurate diagnosis. Discharged on Jan. 
3, 1936, Eeadmittcd on February 6 Avith a history of slight bleeding on one oc- 
casion since her previous admis.sion. On examination there v;ns some hyperemia 
of the nasal mucosa Avith a fcAv crackling imles at the left base. Blood pressure 
110/78. Fundus uteri two fingers bcloAV the xiphoid. Head floating OA'cr the pelvic 
brim. Petal heart tones in the left loAA'cr quadrant. Position loft occiput anterior. 
No labor pains. Cystogram Avas reiieated on February S and a diagnosis of placenta 
previa Avas made. Laparotraehelotomy Avas done on February 9 under local and gas 
anesthesia Avith delivery of a living child. Placenta Avas partially occluding tlic 
uterine os. Convalescence Avas satisfactory except for a slight Avound infection at 
the upper angle of the incision. Discliargcd on February 22. 

In this series ol! nine cases a positive diagnosis of placenta ])i'cvia was 
made in seven. The policy of the attending .staff of the ho.spital has 
recently been to deliver patients of this type by cesarean section, Avhich 
has given excellent opportunity to .study and confirm the cystographic 
findings. In all of the patients tvho were delivered by section, the 
placenta was found to be either partially or completely occluding the 
internal uterine os. HoAvever, it is not intended here to discuss the 
ti’catment of placenta previa, but rather its diagnosis. We fed that an.A 
procedure that leads to a more correct diagnosis is A’aluable regardless of 
the method of delivery of that case. 

Needless to say there have been equally as many patients Avith abnor- 
mal bleeding during the last trimc.ster of pregnancy in AA'hich the diag- 
nosis of placenta previa has not been made cystographiealiy. 'Ihcsc 
patients have been treated eonseiwativcly and subsequently delivered 
without difficulty. When the cla.ssical symptoms and physical findings 
of jilacenta previa are present and there is the added suggestion of the 
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with a history of bleeding mthout labor pains for seven to ten days before ad- 
mission. ITiow was similar to that of a normal menstruation. On September 23 she 
passed "something'' described as a part of the placenta by a local physician. 
Jil'embranes were intact. No labor pains. Physical examination was negative. 
Pundus was three fingers below the xiphoid. Petal head was above the pelvic brim. 
Fetal heart tones were in the right lower quadrant. Position right occiput anterior. 
The placental soufile could be auscultated just above the left inguinal ligament. 
The uterus felt rigid in spite of the fact that the patient complained of no pain. 
Oj'stogram was done soon after admission and was diagnosed as placenta previa 
(Pig. 4). Laparotrachelotomy was done on September 25 under local and nitrous 
oxide anesthesia, with delivery of a Ihing child. Placenta was found to be central in 
type occluding the internal os. Convalescence of the mother was satisfactory. She 
was discharged on October 4. 

Case 7. — J. M. D., aged twenty-seven, para iv, gravida ix. Last menstrual period 
on Jan. 27, 1935. First clinic msit on Sept. 6, 1935. Pelvic measurements adequate. 
Prenatal period uneventful, except for some edema of the feet and slight visual 
disturbances, until October 13 when she began having uterine bleeding. She stated 



Fip. 4. — Mrs. R, S., aged twenty-five, para i, gravida ii. The .separation of the 
bladder and the fetal head Is approximately the same across the entire top of the 
bladder. However, the measurement ranges from 3 to 4 cm. as contrasted to that of 
the normal of 1 to 2 cm. With the history and physical findings coordinating with 
the cystogram, a diagnosis of central placenta previa was made. 

that she was asleep and was awahened to find she had soaked her bod. Bleeding 
continued intermittently until October IS when she came to the clinic. Cystogram 
was made before julmission to the hospital and was suggestive of placenta previa. 
On admission her phy.sical examination was negative except for a slight edema of 
the feet. Blood pressure 32G/7G. Fundus was three fingers above the umbilicus. 
Head engaged in the pelvis. Fetal heart tones in the right lower quadrant. Posi- 
tion right oceijmt anterior. The placental souffle was heard in both flanks over the 
inguinal region.s, but was greater on the loft. Laparotraehr.Iofomr under ga.s 
anesthesia on October IS and an eight months' child delivered. The placcntn was 
found to be partially occluding the internal os. Postoperative conv.alcscence un- 
eventful. Discharged on October 2G. 

Case S. — I. 31., aged thirty-six, para iv, gravida v. Last menstrual period on 
May -1^ 393.5. First seen in the prenatal clinic on Oct. 34, 193.5. Original examina- 
tion at the clinic was negative. Pelvic measurements adequate. Prenatal period 
uneventful until Dec. 3, 1935, when she had slight vaginal bleeding. She was ad- 
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(From the Department of Obstetrics and the Laboratories of the Mount Sinai 

Hospital) 

T he special needs of the maternal organism in pregnancy have been 
recognized for a long time. It has been realized that the developing 
fetus imposes definite dietary requirements upon the mother. If tliese 
dietary constituents are not adequately supplied, deficiency states in 
either the mother or fetus, or both, may result. Support for this belief 
has been found in the altered chemical findings of the blood in the par- 
turient woman, upon balance experiments in the latter months of 
gestation and from animal experimentations.^'® As a result many phy- 
sicians routinely alter the diet of the mother, and especially increase her 
intake of the mineral constituents, particularly calcium and pliosphorus. 
The occurrence of rickets in the newborn and in infancy is believed by a 
few investigators to be due in some instances to a deficient diet in the 
mother. In the past, cases of intrauterine rickets have been reported.’'' ® 
Eickets in the newborn and shortly after birth is not uncommon.®’ 
By the administration to the mother of an adequate mineral diet and a 
sufficient quantity of vitamin D some clinicians have observed an im- 
proved state of general health in the parturient woman and an absence 
of evidence of rickets in the newborn.® 

During pregnancy and lactation the problem is therefore twofold: 
(1) maintenance of the health of the mother and (2) the maintenance of 
optimal conditions for the development of the fetus. The mother during 
pregnancy supplies all the substances necessary for the growth of the 
fetus. These substances the mother either obtains in her diet, sjmthesizcs 
from her diet, or supplies to the fetus by depletion from her own 
tissues. If the maternal diet is deficient, this depletion may result in 
varying degrees of ill health of the mother, and, ultimately, of the fetus. 
Some of the conunoner deficiences in the maternal diet during preg- 
nancy appear to be in vitamins A and D, calcium, phosphorus, iron, and 
iodine. An abundance of both vitamin D and calcium is e.ssential for 
the proper development of the bony skeleton and teeth of the growing 
fetus. The materaal stores of vitamin D are small.“ Her bones, how- 
ever, constitute a large depot of calcium and phosplioms. These sub- 
stances she can transfer to the developing fetus. If the maternal diet is 
deficient in calcium and phosphorus, the drain may result in osteo- 
malacia, or, more commonly, dental caries in the mother.’’ 
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condition found on x-raj’-, there should he no hesitancy in malring the 
diagnosis. Conversely, if there are sjnnptoms of previa whieh are not 
confirmed bj’- the eystogram, observation of the patient can nsuall)^ be 
made without as grave appreliension as usually accompanies hemorrhage. 

SUMMARY 

1. The technic of the eystogram is given and the criterion of diag- 
nosis of placenta previa. 

2. Presentation of nine eases which were studied as suspected placenta 
previa and in whieh the positive diagnosis was made in seven of the 
cases b.Y use of the cystogi-am. 

3. The delivery findings in the seven cases confirmed the diagnosis of 
either a lateral or complete placenta previa. 

4. There was no matei’ual mortalitjL 

5. Two of the children died after delivery, one from iirem atari tj’^ and 
the other from bilateral ateleeta.sis. 

6. The method of cystographic diagnosis is not suggested as an infal- 
lible one, but rather is to be used in conjunction with the history and 
suggestive phj^sical findings of placenta previa. 

Expression of appreciation is made to Dr. Karl Kcsmodel and Dr. .1. A. Meadows 
of the radiological .staff of the Hillman Hospital for their kind assistance In tlio 
study of the x-ray plates. 
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2801 ExsiiEY Avekue 


Iienner, A.: Hematoma of the Rectus Muscle in Women, Acta obst. ct gyncc. 

.Scandinnv. 15: 45, 193G. 

Lennor reports two cases of hematoma of the rectus muf-clc in women. In the first 
patient a diagnosis of fibroid uterus had been made and in the second the diagnosis 
made was infected ectopic pregnancy. Roth women had liemorrhagcs in the rectus 
musclc.s. A review of the literature revealed 72 cases of hematoma of the rectus 
muscle in women. Of these, 35 occurred in connection with pregnancy or labor and 
57 in nonpregnant women. In the nonpregnnnt individuals severe coughing .■^eemed 
to play an important role, especially in elderly women. In most instances, the hemor- 
rhage was located in the right lower quadrant. The correct diagnosis was seldom 
made. Of the 15 cases occurring during the pregnant state, 11 occurred during 
the latter part of ge.station, and in four the hemorrhage took place during labor 
or the early puerperium. The prognosis i.® favorable. In mild eases conservatism 
gives satisfactory rcsult.s, but in serious cases an operation must be performed. 

J. P. Gr.EEr.'nii.i.. 
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Subbar ow. At the same time the initial phosphorus content of the 
plasma is determined using another 2 c.c. of the original blood plasma. 
Both of these values are determined in mg./lOO e.e. of blood plasma. 
The difference between these two values represents the number of milli- 
grams of inorganic phosphorus liberated hy the enzyme, phosphatase, 
from the substrate under the above conditions. Each milligram thus 
obtained is expressed as units of phosphatase per 100 c.c. of blood 
plasma. According to this technic we have found the normal values for 
adults to range up to 6 imits, while for children values up to 15 units 
are to be considered normal. 

Table I. Plasma Phosphatase in Pregnancy 


Table showing the range and average values of plasma phosphatase, and average 
blood calcium and phosphorus values found in 201 cases of pregnancy. * Studies done 
during active labor. **Per 300 c.c. blood plasma. 
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As we have stated before, believing that the determination of this 
enzjune in the blood might prove to be a sensitive and early indicator of 
dysfunction of maternal or fetal bone metabolism, we have made plasma 
phosphatase determinations in a series of 201 iiarturient Avonicn in Ihe 
various months of pregnancy. The results are shovm in Tables I, lb 
and III. In all we have made 347 phosphatase detei’inination.s. In 
many instances we have repeated the detei-minations in the same individ- 
ual during succeeding months of gestation. A few detenninations in the 
first ten days following the deliveiy are also listed in Table I. We have 
in all instances done simultaneous blood pho.sphorus determinations and 
in many instances blood calciums. In passing it may be stated that ve 
have noted no constant or sugge.stive relation.ship between the bloo' 
calcium and phosphorus c.stimations and the simultaneous blood }>hos' 
phatase values. I^Iull and Bill=- have shown that in a series of pregnant 
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In recent years the stud}’' of the enzjnne phosphatase has contributed 
considerably to our understanding of normal and pathologic hone forma- 
tion. 

This enzvTne was first isolated by Robison in 1923 from ossiMii}? carfilapc.is 
He believed at that time that the enzyme played a dominant role in the process of 
ossification. This view has been accepted by subsequent workers.^^. is Numerous 
investigations have shown, moreover, that this enzjme is elevated in the blood above 
the normal in several groups of conditions* such as certain bone diseases,i5 jaundice 
other than hemolytic,!*', i" and in many instances of malignant involvement of the 
livcr .18 In bone disease it has found its greatest application in the study of 
Paget’s disease and rickets.io In rickets and in what is considered to bo its adult 
equivalent, osteomalacia, the blood phosphatase is elevated in the active and pro- 
gressive phases, and approaches normal as the disease state is brought under control. 
In rickets it is important to note that an apparent log in the return of the blood 
phosphatase to normal during successful therapy is observed. Several recent writers 
on the subject feel that the blood phosphatase levels reflect more sensitively the 
status of bone metabolism in the body than does any other available test at the 
present time.is, lo 

In jaundice tlie phosphatase values liave been found elevated in all 
forms except those of the hemolj’tic type. Some workers believe that 
the determination of this enzyme in the blood offers the best single means 
of differentiating between cases of obstructive and nonobstructive jaun- 
dice.^®’ It has been suggested that the elevation in tliese cases of 
jaundice may be due to the altered carbohydrate metabolism accompany- 
ing the liver changes present, and that the elevation in these instances 
does not, therefore, reflect the same disordered bodily mechanism as is 
present in bone dyscrasias.^® 

It has occurred to us that the study of the blood phosphatase levels in 
parturient women might provide some additional insight into the bone 
metabolism in pregnancy. Accordingly, blood phosphatase values were 
determined in a large series of pregnant women. 

At the present time several methods arc used to determine the phos- 
phatase activity of the blood.’®* Tliese arc essentially similar in 
principle. They con.sist in measuring the phosphorus set free as inor- 
ganic phosphate when the enzyme present in the blood is allowed to act 
on a phosphoric acid ester substrate under standard conditions. Un- 
fortunately there is at present no general agreement in reporting results 
so that it is difficult to convert one group of findings into another. ^Ye 
have used in our work a slight modification of the method employed b}' 
Roberts.’'^ This method is as follows: The determinations are made on 
fasting blood. Two cubic centimeters of plasma (citi-atcd blood) is 
mixed vith 2.3 e.c. of distilled water and 0.7 c.c. of N/10 sodium hy- 
droxide. This produces a pH of approximately 8.9. To this is added 
1 c.c. of a 1 per cent solution of .sodium beta-glycerophosphate. The 
mixture is then incubated at 37.5° C. for two hours, after which its in- 
organic phosphorus content is determined by the method of Fisko and 
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the sixth month, and here for the first time individual values above 
normal are obtained. In the eighth and ninth months the values be- 
come definitely elevated, averaging 8.33 and 10.35 units, respectively. 
Only exceptionally in these two months is a value obtained wliieli lies 
within the range of normal for the nonparturient woman, f During labor 
the values average at even higher levels, 12.53 units. Postpartum the 
phosphatase values fall rather abruptly, reaching average levels of 6,9 
units at the end of ten days. This latter value is still above normal, and 
the group contains a considerable number of cases with readings mark- 
edly above normal. The high levels found in the last months of 
pregnancy are in general agreement with the reported findings of Ca5da 
and Pabre,^® whose work came to our attention after our own investiga- 
tions had been completed. These workers studied a small group of 
parturient and nonparturient women. They found that the average 
blood phosphatase for the nonparturient women by their technic was 
16 units per liter of blood. In their group of parturient women of ap- 
proximately tlie same age levels they obtained average blood phosphatase 
values of 36.4 units per liter of blood in the seventh month of gestation, 
and average combined values of 38.8 units per liter of blood for the 
eighth and nintli months. 

A few studies of blood phosphatase in the newborn and in infancy arc 
available. Stearns and Wanveg^^ in a thorough study of tlie blood 
phosphorus, calcium and phosphatase from birth to maturity found that 
the plasma phosphatase at birth was low and rose abruptly to a maxi- 
mum during the first montli. Bodansky-® in a later study on newborn 
puppies found high values, averaging about 40 units (normal 1.5 to 3 
units for adult dogs) at birth and for about four hours thereafter. 


V We have done 15 phosphatase determinations on cord blood (Table 
I). These values average 5.00 units, Avith a range of from 1.84 to 6.64 
units, values that are lower than the normals for children. Tlie averap 
for children is about 7.5 units and ranges up to 15 units by our teehnic. 

Blood phosphorus determinations wmre done on all cases. On the 
wliole these values remained essentially constant throughout, though at 
a slightly low normal level. No significant difference "was observed m 
the blood phosphorus values of tlie last two months of gestation. The 
relatively high phosphorus values in the cord blood and the generally 
elevated phosphorus values in the postpartum pei'iod are noteworfhy. 


vFrom the results li.sted in Table II it would appear that there is no 
significantly consistent difLcrence between the phosphatase values in the 
blood of women bearing males and those bearing female children. ^oi 
does the season of the year of birth appear to affect significantly t ic 
blood phosphatase or phosphorus values. Our work with the bloo( 
calcium has been too inadequate for analysis in regard to seasonal vana- 
tions. V Nor were the weights of the delivered fetuses or the degree o 
gravidity of the mother significantly correlated with the jihosphata-sc 
values. 
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white women there is a seasonal variation in tlie calcinm and phospliorus 
values, the values during the months of January to i\ray averaging less 
at eveiy stage tlian those during the remaining seven montlis. In Table 
II we have tlierefore listed the phosphatase values according to the sex 
of tlie newborn and to the season of the year of their hirtli. 

DISCUSSION 

A stud}" of Table I discloses tliat the blood phosplmtase values during 
the first six months of pregnancy lie within normal limits. The average 
values in the seventh month appear significantly different from those of 
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will lay the gronndwork for the development of rickets in the fetus and 
infant. At the present time we are engaged in a series of investigations 
designed to throw light on this question. 

Finally, we cannot attribute the elevation of the blood phosphatase in 
the last two months of pregnancy to the coexistence of liver disease or 
jaundice in the mother. None of our patients were jaimdieed, nor were 
they suffering from any of the other diseases loimvn at the present time 
to be associated wdth an elevation of the blood phosphatase. ( It wiU also 
be seen from a study of Table III that in the few cases with liyper- 
tension, and preeclamptic toxemia, the blood phosphatase values did not 
vary significantly from the average. 


SmCMARY 


1. Blood pliosphatase determinations were done on 201 eases of normal 
pregnancies representing all of the months of gestation. 

4 2. The average blood phosphatase values were foiuid to he definitely 
higher than normal in the last two months of pregnancy and during 
labor. 

'3. Eelatively loiv phosphatase levels were found in a small number of 
determinations in cord blood. 

'4. There was no significant relationship observed between the blood 
phosphatase levels and the sex of the newborn or the season of the year 
of their birth. 

5. The possibility that the blood phosphatase levels may reflect normal 
or early ahnonnal phases of bone metabolism in the mother or fetus is 
discussed. 
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In Talile III we have listed the findings in those cases of pregnancy 
which deviated from the usual in some respect*. Though not necessarily 
significant, it is interesting that with one exception the maternal blood 
pliospliatase values of the cases of twin pregnancies were above aver- 
age and that of the instance of triplets decidedly above average. The 
other conditions listed did not appear to affect the pliosphatase findings 
significantly. 

The rise in tbe blood phosphatase in pregnancy, particularly in the 
last three months, may be variously interpreted. It is clearly estab- 
lished that the process of ossification in the developing fetus is at its 
lieight in these la.st three months. Givens and Macy-® have shown by a 
series of laborious analyses that the greatest fetal demand for minerals 
occurs during the last three months of gestation. It can therefore be 
concluded that the last trimester is the period of greatest activitj' in 
fetal ossification and therefore presumably the period of greatest phos- 
phatase need. That this fetal need exists is supported by the finding of 
high blood phosphatase values in infancy and childliood, the periods of 
great activity of bone formation.-'’ ‘However, tlie low values found liy 
us in the cord blood, figures which represent composites of maternal and 
fetal values, may indicate tliat the fetus, in utero at least, is unable to 
provide sufficient amount of the enzjune pliospliatase for its needs, and 
that the high values found in the maternal blood during the last months 
of gestation may represent a successful compensatory response in the 
mother. 

Or arc these elevated values to be regarded as delicate indices of 
potential or actual preclinical disorders in bone metabolism in either 
inotlier or fetus? Except in normal periods of increased ossification in 
infancy and childhood, blood phosphatase values above the accepted 
normal usually indicate abnormal or immature ossification, as in Paget’s 
disease and rickets. That the last three months of pregnancy arc crucial 
for the maintenance of the integrity of the bone metaboli.sm of the 
mother is evident from the numerous clinical reports of dental caries, 
of reports of osteoporosis, and the occasional occurrence of maternal 
osteomalacia. This period is equally critical for the fetus. We have al- 
ready called attention to the existence of cases of fetal rickets. Do 
therefore the elevated blood pho.sphatasc values represent a pathologic 
or potentially ]iathologic state of bone metaliolism in mother or fetus? 
t Since the phosphatase values of the cord bloods were low, the high 
maternal phosphatase values, prior to delivery, can he interpreted only 
as being predominantly of maternal origin, t Stearns and Wanveg-* 
find low values in the newborn immediately after birth. Hence the 
fetus appears to be elaborating A-ery little of the enzATue phosphatase, 
and, in utero, apparently is dependent upon its mother for its require- 
ment of this enzyme. It is possible that the normal development of the 
fetus is dependent upon an adequate supply of the enzyme phosphatase 
by the mother and that an inadequate supply of this enzA-me in utero 
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3. Preeclamptic toxemia at six and one-lialf months developed postpartum toxic 
psychosis with recovery. 

4. Preeclamptic toxemia. 


The first three each accounted for a fetal death, 
ternal mortality. 


Table I 
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41 

7 

2 

2 

5. Toxemia 

31 

1 

' 

- 

6. Previous difficult delivery 

- 

17 

- 

7 

7. To sterilize 

1 

11 

- 

16 

8. Placenta previa 

4 

4 

- 

1 

9. Abruptio placentae 

3 

2 

1 

1 

10. Fibroids 

2 

3 

4 

1 

11. Pelvic injury 

4 

- 

- 

- 

12. Cardiac disease 

3 

1 

- 

— 


271 133 

404—84% 

7 66 
73—15.3% 


in listing the definite reasons for cesarean, it must be borne in mind 
that in some 60 instances there were contributing factors which were 
of secondary importance, but nevertheless convinced the operators of 
the advisability of the elected procedure. 


CONTRACTED PELVES (129 CASES) 

An arbitrary standard of meas'urements was set in order to give a definition of 
contracted pelvis. Any patient whose measurements were below this standard vas 
listed. Punnel pehis accounted for 100 cases, flat pelvis for 21 cases, and justominor 
for 8. 

In this group wore 121 primiparas of whom IS had had a test of labor. Of the 8 
multiparas, 3 wore allowed a test of labor. The classical operation was done in ever) 
instance. No maternal mortalities were resultant in this group but there occurred 4 
fetal deaths due to: (1) Congenital heart, 2; (2) question of cerebral hemorrhage, 
death two days postpartum; (3) no cause knoTO, baby died one month postpartum. 
One set of twins was delivered. 

There were 4 patients who developed serious morbidity; 1 developed a thrombo- 
phlebitis; 2 had acute mastitis necessitating drainage in one; and one patient had 
an active pj'elitis with metastatic abscesses in the neck. Induction of labor hud failed. 

In a series of 4,142 women who had vaginal deliveries by the same operators, there 
were 25 fetal deaths (19 per cent) following difficult forceps deliveries. These were 
patients who had no other contributing factors such as toxemia, etc., and who verc 
at term. "With this knowledge in mind, and in the interests of the child, the operators 
were more prone to section the woman with a contracted pelvis without any test o 
labor. 

PREVIOUS SECTIONS (IJO CASES) 

This group consisted of 110 patient.®, 72 of whom had the classical operation ami 
22 of the 72 had tubal ligation. Two individuals wore allowed a moderate test o 




AN ANALYSIS OF 482 CESAREAN SECTIONS IN 
PRIVATE PRACTICE 

Jasies V. Caimpbeli., M.D., Oakland, Calif. 

M uch discussion lias been elicited because of the iiicreasiug number 
of sections being done throughout the countiy. There is no doubt 
tliat the indications have been liberalized. Many of us have jdelded 
to the pressure brought to bear by patients who have no intention of 
hawng more than two or possibly three children and who do not pro- 
pose to lose the present incumbent, as it were, during the course of a 
difficult labor. To go into all the sociopsj’-chologic bypaths wliich 
have led to this current frame of mind is not my intention. 

"We are confronted with the fact that many men are operating who 
are not qualified to jiidge Avhen operation is indicated nor trained to 
operate. This partiallj’’ accounts for the excessively high maternal 
mortality following cesarean section which is reported for this State 
and for the country as a whole. The present ti*end for operative 
deliveries is rapidly becoming the recognized procedure, as far as the 
laity is concerned, bnd the general practitioner is compelled to keep 
step. All of us hear patients say that they would mueh rather have a 
cesarean because it is so mueh easier, and they are sure to have a baby 
to .show for their time, effort, and monetary output. 

The present report is given in order ”to analyze cesarean section 
under more favorable conditions. Pii*st: it deals with a so-called 
higher class of patients well above clinic or even general pi'actice 
average ; second : practically all of the patients have had adequate 
prenatal care; third: the operating has been done by well-trained 
obstetricians with a uniformity of technic and training. Further- 
more there are more cesarean sections followed by hysterectomy in 
this series than in any report I have seen to date. 

This series of sections is taken from a group of 4,979 deliveries of 
patients six months px-egnant or ovex', a cesarean incidence of 9.68 per 
cent as compared with the genei’al hospital percentage of 2.9 per cent 
as given by Dr. l\raxwell's report of three j'ear^ ago. In this group 
arc listed 404 classical sections, 73 with hysterectomy, 1 low cesarean, 
and 4 vaginal hysterotomies. The last five will be included in the 
genci-al average but will not enter the general discussion. The low 
section was done for a relative dispropoi'tion, with no xxxoi’lality. The 
4 vaginal sections were done for the following reasons: 

1 . Prciimturc rupture of luembre.ne? with uterine itioiiia nt six 
2. Preninture ion of tiic pl.ncenfn at .‘^ix Tnonf5i«. 
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Of this group 10 were multiparas. Two elderly primiparas had hysterectomy. 
Two fetal deaths occurred and one mother died of a postoperative ileus. TJirco 
patients developed secondary wound infections and one had a moderate postpartum 
hemorrhage. 

TOXEMIA (34 cases) 

What to do about the toxic pjatient is always a debatable subject. Of 4,62i 
deliveries there were 16S cases of toxemia varying from a mild albuminuria or slight 
rise in blood pressure to the fulminating eclamptic patient. Approximately 1 out of 
3 of these patients was sectioned. This group was divided into the eclamptic and 
the preeclamptic type patient, depending upon the presence or absence of convulsions 
or coma. There were 12 eclamptic patients, all primiparas, with 2 infant deaths at six 
and six and one-half months and no maternal deaths. The preeclamptic patients were 
22 in number, with 20 primiparas, 2 of whom had vaginal hysterotomies. Three fetal 
deaths occurred: one premature at six and one-half months following vaginal 
hysterotomy and 2 at seven and one-half and eight months, respectively, following 
the classical operation. Two sets of twins were delivered. The recorded morbidity 
ran rather high in this group and was characterized by the large number who 
developed postoperative convulsions, 9. Other complications were: 1 infected 
wound, 1 postoperative ileus with recovery, and 1 temporary anuria. 

The fact that 4 out of 5 of the fetal deaths were due to prematurity associated with 
toxemia would seem to substantiate the idea that a vaginal delivery of some tjpe, 
even though destructive to the fetus, should be done on toxic patients who are not 
near term. The consideration of the baby' is distinctly of secondary importance in 
this instance. 

PREVIOUS DIFFICULT DELIVERY (23 CASES) 

There were 23 patients who had one or more very difficult vaginal deliveries with 
the loss of the babies and some with .severe lacerations. Sixteen classical operations 
and 7 sections with fundectomj^ were done, with one set of tw'ins. In one instance 
both the mother and the baby died. Maternal death was due to cerebral thromhosiR 
eighteen days postpartum. She was given a test of labor but there was failure of the 
presenting part to engage. Though the baby was at term it was stillborn. A number 
of rather serious sequelae followed operation in this series of cases: (1) Infecterl 
abdominal wound; (2) acute dilatation of the stomach; and (3) postpartum toxic 
psychosis with recovery. 


PLACENTA PREtGA (9 CASES) 

Of 20 cases of placenta previa encountered in 4,024 patients, 9 were sectioned. 
8 by the classical method and 1 with hysterectomy. There were 4 primiparoiis and 
5 multiparous women with no maternal deaths. Two babies died of prematurity at 
six and six and one-half months. 

ABRUPTIO PIACENTAE (9 CASES) 

Premature separation occurred 22 times all told. Cesarean operation .seemed indi- 
cated and was done on 9 patients, 5 classical, 2 with amputation of the fundus, am 
2 vaginal hysterotomies. Of these, 4 women were in their first pregnancy, 
mother died but two babies did, both i>rematurcs ojierated by cesarean section vd ‘ 
fundcctomy and vaginal section. There was no untoward morbidity in either of li'a 
hemorrhage groups. 

FniROIDS (10 cases) 

Of the 10 women who had tibroid.s, o had a hysterectomy and the reriiaindi r,^ •- 
primiparas and .3 multipanis, the classical operation with myomectomy. A'o niortuhtic- 
were recorded though one juitient acquired n jiosf operative phlebitis and one wn- m 
Hither severe shock followed by good recovery. 
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labor but made no progress. One mother died of intestinal obstruction nine days 
postoperative. Her previous surgery consisted of a classical cesarean which was 
done for contracted pelvis. 

No fetal deatlis occurred. Two patients developed a moderate postoperative 
fever with good recovery; two had an acute mastitis without further complications; 
and one had perineal abscesses due to infected hemorrhoids. Thirty-eight sections 
with hysterectomy were done with no deaths and no serious morbidity. There was one 
.set of twins. 

It is interesting to note that of the 60 patients who had had previous sections and 
were sterilized either by tubal ligation or fundectomy, 51 elected to bo sterilized 
following only one previous cesarean section. Granted that a certain number of the 
sections with hysterectomy were done because of adhesions, still the tendency was to 
limit the family to two cliildren. 

TO STERILIZE (28 CASES) 

Of the patients sterilized, 12 had tubal ligation with nd deaths and only one 
developed a moderate postoperative fever. The remaining 16 individuals had cesarean 
section and amputation of the fundus with no fetal, but one maternal death. No 
known cause could be found why she should die. Her first baby was lost following 
a difficult forceps delivery and she requested sterilization. 

RELATIVE DISPROPORTION (69 CASES) 

Of those indhnduals classified in this group, all had normal pelvic measurements 
but were sectioned for one of two reasons: first, failure of the presenting part to 
engage duo to postmaturity, hydramnios, etc. ; second : when, following engagement, 
there was no progress duo to cervical dystocia, ineffective uterine contractions or other 
local causes. 

Of the 69 patients sectioned for di.sproportion, 61 were primiparas, and 24 of these 
had a tost of labor varying from six to thirty hours. Seven of the 8 multiparas were 
given a test of labor. No maternal deaths occurred but one baby died of congenital 
heart. All of the operations in this group were of the classical type. Morbidity was 
noted 3 time.s, twice when the abdominal w.all became infected and partially separated; 
and once when the patient developed .«ome elevation of temperature. An attempt to 
apply forceps had been made prior to operation in the last instance. 

The great majoritj' of individuals who had contracted pelves or a relative di.spro- 
portion and were given a test of labor, were watched very carefully in the hospital. 
Operation was advised before the mother became too exhausted or the chances for 
the baby were tmduly diminished. 

ELECTIVE (52 cases) 

Klectivo ce.«aroan section was based upon tlio following causes: 


Elderly primiparas ' 21 

Personal rcque.st 1 2 

Prolapsed cord 4 

No cause given 4 

Hematuria 2 

■Uterine inertia 2 


Acute massive edema of external genitalia 2 

One each of the remainder: 

Elderly priinipara, tran.^verse position, dcxtrolorsion of the uterus 
Transverse po.«ition, cervical disidaceniont from previous oper.ation 
Tul>orculous hip with ankylosis 
Prolonged sterility treatment 
Hi.'tory of endomctrio.sis 
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2. Classical section because of a fulminating tuberculosis, patient died live days 
after operation. 

3. Classical section because of endocarditis and to save labor j patient died eight 
hours postoperatively of cardiac failure, 

4. Low cesarean section for relative disproportion; no cause known for death. 

A reyiew of tlie maternal deaths following vaginal deliveries (11 or 
0.24 per cent) shows that the mortality represents a cross-section of 
maternal deaths due to be expected, i.e. : toxemia (2) ; cardiac disease 
(2) ; pelvic cellulitis (2) ; and one each of the remainder: hemorrhage 
from rupture of the uterine artery, acute pyelonephritis; fulminating 
pneumonia; pachymeningitis ; and cause unknown. After a careful 
check on these eases there ivere none in Avhich a cesarean section was 
indicated. 

It wall he noted that the deaths oeeurring in the controlled series of 
cesarean sections were not obstetric but surgical and that the death 
I'ate is about what one might expect following a series of abdominal 
operations which are not too radical. The referred patients more 
nearly represent the type of individuals and the problems encountered 
in clinical wmi’k. 

PETAL DEATHS 

In comparing the fetal deaths of the controlled group with tliose of 
the referred group we again find a difference in the cause of death. 

In tlie group who were under constant supervision, tliere were 17 fetal deaths or 
3.51 per cent. Ten were due to prematurity of which S were before the seventh 
month; 5 toxemia cases, 4 hemorrhage; 1 premature rupture of the membrane?. 


Table II. Eelation or AIaternai. and Fetai, Mortality to Opeiiative 
Indication and Type of Operation 


indication 

NUMBER CASES 
482 

MATERNAL 

MORTALITY 

0.826% 

FETAL 

MORTALITY 

3.51% 

CLASS. 

CLASS. WITH 
HYSTEREC- 
TOMY 

CLASS. 

CLASS. WITH 
HYSTEREC- 
TOMY 

CLASS. 

CLASS. AVITH 
HYSTEHEC- 

to.my 

Contracted pelvis 

129 

0 

0.0 

0.0 

3.10 

0 

Previous section 

72 

38 

1.4 

0.0 

0.0 

0 

Disproportion 

69 

0 


0.0 

1.45 

0 

Elective 

48 

4 


0.0 

2.08 

0 

Toxemia 

.32 

0 


0.0 

12.50 

0 

Previou.s difficult labor 

17 

7 

G.2.5 

0.0 

6.25 

0 

To sterilize 

32 

36 


6.25 

0.0 

0 

Placenta previa 

8 

1 


0.0 

25,0 

0 

Abruplio placentae 

5 

2 


0.0 

0.0 

50 

Fibroids 

0 

5 


0.0 

0.0 

l) 

Pelvic injury 

4 

0 


0.0 

0,0 

0 

Cardiac di.foaso 

4 

0 


0.0 

0,0 


Total 

404 

7.3 

0.74% 

1.36'% 

3.22% 



Three cases of congenital heart difca.se and 4 mi.sccnancous cases were reported. ^ 
of these died 1 month postpartum; 1 of enlarged thymns and atclcclasi?; 1 » 
possible cerebral hemorrhage; 1 stillborn following a test of labor with failure 
engage. 
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SIISCELLANEOUS (8 CASES) 

There were 8 other patients, 7 primiparas and 1 multipara, wlio complete the list 
of cesarean sections. Four of these had had pelvic injuries which made normal 
delivery very questionable and 4 were severe cardiac patients, one of wliich was hept 
in bed for two months prior to delivery. All had the classical operation. One 
cardiac patient was sterilized by tubal ligation. No mortality or morbidity occurred. 

TYPES OF OPERATION 

Tiic distribution of the types of operation is of interest. Of 404 classical sections 
271 were primiparous and 133 were multiparous women. On the other hand only 7 
of the 73 cesarean sections with lu’stcrcct omy were primiparas. 

Incidental operations performed were as follows: tubal ligation 41 (5 primiparous 
and 3(i multiparous women) ; appendectomy, 57; myomectomy, 13; hernia, 2; bilateral 
salpingo-oopliorectomy, 1; left oophorectomy, 3. 


JtATERNAL DEATHS 

In reviewing the maternal deaths in this series of 482 cesarean sec- 
tions, there were 4 deatlis or 0.826 per cent. Listing these eases: 

1. Classical section on an elderly primipara with heavy muscles but normal measure- 
ments, death due to postoperative ileus (question of obstruction). 

2. Classical section because of previous .section which had been done for funnel 
pelvis, death due to intestinal obstruction. 

3. Cesarean section with fundectomy in order to sterilize bec.'iuse patient had had 
two ditlicult deliveries before, though normal pelvis, and did not want any further 
pregnancic.s, no knomi cause was made out for her death. 

4. Classical section on a ])aticnt who had ]>reviously lost two babies following 
ditlicult breech deliveries, death due to ccrcbnil thrombosis, the first attack nine days 
postpartum and the second attack eighteen days postpartum. 

Further analysis shows that among these deaths there were no cases in which any 
accessory operation had been done. Even where the accessory operation could be con- 
sidered a contributing factor, I have been unaide to find any increased morbidity. 
As a whole, it was noted that the patients wlio liad cesarean faction with hysterectomy 
tended to have a quieter and easier eonvale.scence. 

In tiiose p:itients who won? to be sterilized following i)revious section, cesarean 
section witli amputation of the fundus was, in a number of instances, selected because 
of numerous adhesions. This no doubt prevented further adhesions and possible ob- 
struction. Kupture of the uterine wall did not occur. 

In this report all the referred ee.sarean sections were isolated in 
order that some comparison of the results might he made. They arc 
not included in the previous figure.s. The 76 individuals of the referred 
group had heen under the care of some outside jthysician, who in turn 
hrought them for consultation. In this group tire found 4 deaths (5.3 
per cent mortality) and one patient who died of fulminating pneu- 
monia. A postmortem cesarean section was done, in vain, to .«nve the 
hahy. Three of the other four were extremely sick before operation: 

1. Vaginal hy-'-'orotomy, patient bad l)cen in a sc!ii!conscio\:s state for uisc week 
L’fon? ejK'ration. Hag induction was attempted at si.v and one-half months withont 
siicrc-<s. She dit''l u few hours postojvmt ivo without gaining conseiou'-nC'S. 



THE USE OP THE FEMALE BITTERLING AS A TEST FOR 

]\LALE HORMONE^' 

Israel S. Kleiner, Ph.D., Abner I. Weisman, M.D., and 
Daniel I. jMishkind, B.S., New York, N. Y. 

(From the Bepartinent of Physiology and. Biochemistry of the New Tori: Medical 

College and Floiocr Hospital) 

CRITIQUE OF RECENT EXPERIMENTAL WORK 

R ecently tliere have been many contributions to the literature con- 
cerning the lengthening of the ovipositor of the female bitterling. 
It is generally conceded todaj’-^'^ that this remarkable phenomenon, in 
which the female of tliis species of fish extrudes a long ovipositor, can 
be used as a definite biologic test for hormones found in urine. 

We have found, in contradistinction to Kanter, Bauer, and Klawans 
and others wlio claim that tlie fish is a test for estrogenic hormone, tlial 
it actually is a test for tlie male hormones.®’ • Plcischmann and Kami, 
Eiirhardt and Kiilui, Szusz, and otlier European investigators arc re- 
sponsible for the early work on tlie bitterling, Avhile Kanter and others as 
well as ourselves were among the first in the United Stales to atlemjit 1o 
give the bitterling test medical significance. Kanter, Bauer, and Kla- 
wans in December, 1934, published a short aHiele in the Journal of ihc 
American Medical Association entitled “A New Biologic Test for Hor- 
mones in Pregnancy Urine.”® This application of the fish test to jneg- 
naney immediate^ attracted a throng of investigators including our- 
selves, who very quickly proved that the bitterling test was not a preg- 
nancy test.” Our stand has been corroborated by Gottlieb anti others. 

In their second and most recent article entitled “Hormonal Studies with 
the Ovipositor Lengthening Reaction of the Japanese Bitterling, 
Kanter, Bauer, and KlaAvans suggest that we misinterpi’cted the stalo- 
nients in their first article. They insist that they had not intended to 
convej' the impression that this is a test for iiregnancy. However, the 
following quotation from their first paper will indicate that our inter- 
pretation had a real basis: “It was deemed adid-sable to run the fish 
lest parallel to the p'’rieclman test in order to determine the relalno 
merits of the two” and “This te.st (female bitlerling) will prove of 
clinical value over the Asehbeim-Zondek and the Friedman test. 
Whatever the explanation the}' attempt to offer as to the reason for com- 
paring the fi.sh test with the accepted pregnancy tests, it may be men- 
tioned here that the basis of the e.sfabli.shed pregnancy icsts (A.schheim- 

•TilfK v.-ork nut witli tlifr .-ilU of n ur.'tnt finin the huclac X. Lltoci- r 

FounC.-ition, Inc. 
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Of the 78 babies in the referred group, tliere were 11 deaths (14.05 per cent). 
Five of these were listed as premature and four as stillborn, two due to placenta 
previa, one due to prolapsed cord with asphj-xia and 1 whose mother was eclamptic. 
The miscellaneous group consisted of 2 babies; one died following a postpartum 
cesarean section and one died several days postpartum, cause unknoum. Two sets 
of tudns were delivered. 

The vaginal deliveries of 4,142 patients over six months pregnant with 4,170 babies 
gave a maternal mortality of 11 or 0.24 per cent and a fetal mortality of 132 or 
3.18 per cent. 

SUISniARV AND CONCLUSIONS 

1. A series of 482 cesarean sections in private practice is reviewed, 
404 classieal, 73 witli li 3 'stereetoiny, 4 vaginal and 1 low, with a ma- 
ternal mortalitj^ of 0.826 per cent and a fetal mortality of 3.51 per cent. 

2. With proper supervision, adequate .iudgment and good surgical 
technic the raatenial mortality can he kept at the minimum to be 
expected when the abdomen is opened. 

3. It would seem that more effort should be made to deliver the 
prematui’e toxic patient vaginally inasmuch as the chances for the 
fetus are greath' diminished. Possibly vaginal h 3 "sterotomy might be 
emplo 3 "ed more frequently. 

4. When sterilization is indicated and there are numerous pelvic 
adhesions, cesarean section with fundectom 3 ’’ is to be seriously con- 
sidered, since it aids in convalescence and prevents the formation of 
more adhesions. 

5. Petal death rate after eliminating the unavoidable deaths such 
as prematurit 3 ', congenital heart, etc., should be very low. In this 
series it was 1.25 per cent. 

I wish to tlifink Dr. P. M. I.oomis anil Dr. .T. W. .SherrieU for tiio majority 
of liic source material on wlilcli tliis paper i.s based. 

2S123 Wotsthu Stp.f.kt 


Kishori Mohan P.al: Vcsico-Vaglnal C.alculus in a Nullipara, Calcutta M. J. 30: 

102, 10.35. 

A ease of vesicovaginal calculus is rcportoil in .a fifteon-3-oar-oli3, marriofl, 
luilliparous Hindu girl, a vegetarian. No l)istor\' of previous illnesses, and no fam- 
ily lilstor\* of eab!ulus. Chief complaints were vaginal discharge, incontinence of 
urine for one .vear, urinary frequency' since five 3 'ears, pain in lower abdomen and 
dv.sparetiniti. Examination revealed n large calculus, partfv visible at inlroitns, 
impacted in ^•agina, and continuous witli a smaller portion in the bladder through 
a vesicovaginal fistula. .Stone, removed by operation, weighed ounces .and in 
its greatest portion w.as 7.5 cm. 1»\' n..5 cm. This condition is a rarity. Oni;.’ two 
caM's of vesicovaginal cnieuhis .are reported in tlie litefattire: nine of vneina! type 
arc described. The origin of the st'Uie i*; questionnble. Some brdieve it hric a 
pritnary ve*^ical formation, oih<*rs a vaginal origin. 

r. I*. A-pah; S, a. rgAnn 
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Their explanation of the bitterling test is evidently untenable. It is 
the one first put forth by Pleiselunann and Kann and recentlj’- disproved 
by Ehrhardt and Kiilm. The latter showed® that Kanter, Bauer, and 
Klawans were mistaken in considering this test as a test for estrogenic 
hormone. They obtained unsatisfactory results with the bitterlings, 
using urines from pregnant mares which are Imown to contain tre- 
mendous amounts of estrogenic substances, and which is the commercial 
source of many of our common therapeutic hormone preparations. 

The histologic and anatomical remarks of Kanter, Bauer, and Klawans 
also deserve some notice. They maintain, “The ovipositor has the his- 
tology of the human cervix uteri. Under stimulation there is a dilata- 
tion of the lumen, the blood vessels, and the Ijonphatic spaces, with occa- 
sional pigmentation but no actual cellular changes. The ovary and ovi- 
duct are unaffected bj”- the artificial stimulants. If we may be allowed 
to draw analogies between the fish and the mammals, we see the same 
thing in the mouse, the rat, and the rabbit under estrogenic hormone 
stimulation, changes in the cervix and vagina with no noticeable effect 
upon the ovaries. ’ ’ However, Pleischmann and Kann^® studied the his- 
tology of the ovipositor some few years ago and found no resemblance to 
any pelvic organ of the mammal. They described the ovipositor as a 
thin tube the cellular structure of which resembles no part of the genital 
system in mammals. They maintained that it is regarded as a modifica- 
tion of the outer sldn and is composed of an outer epidermis and cutis, 
and an inner thin lining of epithelial cells. It is generally accepted by 
ichthyologists’^' that the ovipositor is merely an external egg-laying tube 
of epidermal tissue and has no relation at all to the oviducts or the cer- 
vix uteri. Further, in the same paragraph Kanter, Bauer, and Klawans 
state that the ovaries and oviducts are not affected in the bitterling by 
the estrogenic substances, and yet it is well loiown that the oviducts are 
greatly affected in mammals upon being stimulated by estrogenic sub- 
stances. 


The results which Kanter, Bauer, and Klawans tabulate of various 
estrogenic hormone preparations and other glandular substances are 
interesting from several standpoints. "We can corroborate many of tbcir 
results ■which we Jiad independently made. TJiu.s, we obtained positive 
results in forty-eight hours with the bitterlings using doses of 45 and 
135 R.U. of progynon tablets, 50 R.U. of aqueous commercial tbeelin and 
200 R.U. of tbeelin in oil and irregular results with emmenin.f We also 
obtained negative results with antuitrin-S and A.P.L. Bibe Kanlei, 
Bauer, and Klawans we obtained negative results in forty-eiglit houis 
with the pure crystalline female hormone.s, tbeelin and tiicelol. As is 


•Wc arc Krateful to Mr. ChrLstopher W. Coate.? of the New York Afiuafl'on tor 
this explanation .and for his hind cooperation. 

tWe to acltnowledfro the frenerou.s stipplj- of ProCT'non. AJtdro.str-rone n 

Testosterone from .Seherlnfr Con>.. nioomfleld. N. .1., and tin? Kmnienln an i - • 
from Avcr.st. Mckenna & Harrison, Rouses Point. N. Y. 
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Zondek and Friedman tests) is the presence of the hormones of the 
antei‘ior lobe of tlie pituitary gland or the A.P.L. hormone in the urine of 
pregnancy in tremendous amounts. Tlie fisli have been shown not to 
react to stimulation by these hormones by many investigators, including 
Kanter, Bauer, and Iflawans themselves. Kanter, Bauer, and Klawans 
now state: “As was feared it was immediately assumed by many of our 
readers that we were advocating a new biologic test for iiregnancy and 
because of such misinterpretation the caution that was exercised in 
avoiding dotinite conclusions was apparently unavailing.” They ap- 
parently do not heed their ovui warning, since in the third page there- 
after we read: “In an attem]it to evaluate the possibilities of tlie test 
upon the bitterling as a preguanej" test, we ran 132 consecutive speci- 
mens of urine parallel to the Friedman tests. . . . Table III shows the 
I’csult of this studjL Tlie tests agree in S4.4 per cent of the eases.” In 
their discussion at the end of the paper the}’’ state, “Tlie test for 
estrogenic hormone using tlie ovipositor lengthening function of the 
Japanese bitterling"'^ as the criterion has proved to be of value in detect- 
ing excesses of the hormone in the urine of females associated with preg- 
nancy, endocrine di.sturbaneos, and chronic cystic mastitis.” Again, 
“In attempting to use this reaction as a test for pregnancy, several 
precautions are advisedlj’- given. . . . We feel that in conjunction with 
one of the other biologic tests the test upon the bitterling will x>i'ove of 
value as an aid in diagnosis where ectopic pregnancy, incomplete abor- 
tion, missed abortion, placental polyp, or any other condition where the 
death of the fetus is .suspected.” It is not to be wondered at that others 
misinterpret their remarks when they themselves do so. However, they 
show that 23 normal nonpregnant women out of 40 gave ])ositivc bitter- 
ling tests. We may thus use Ivantor, Bauer, and Klawans’ own records 
to .substantiate our fir.st contention that the female bitterling test is not 
(I test for pregnancy no matter how well their pregnancy findings agree 
with the Friedman te.st. 

Kanter, Bauer, and Klawans furthermore claim that “estrogenic sub- 
stance is fairly firmly established as the exciting factor in the production 
of the ])hcnomenon that constitutes the criterion for the test.” They 
apparently do not roali/.e that many things are estrogenic in nature, 
such as many vegetables, coal tar iiroducts, and many .substances of 
varied chemical com])osition which arc not hormones.^^' The male hor- 
mone derived from the testes, testosterone, which has no relation to a 
pregnancy test, is an estrogenic substance.’^ Moreover, crystalline 
androst crone, which is the male hormone found in urine, has given mark- 
edly positive fish test.s within twenty-four hours, and is not estrogenic in 
nature.” 

*3n-r.' •v'.T U'.r'.t the .Trsrnis-'re rinC thf I'isn-rri!! hltt'Tlins:? nr^ conyhJf-r' I 

)o }>-, J in nna ovn’ntf-ry nj.-rtninl';!) hj- t!i<’ rjtitit'-.rStf-'-*’ cf t5i<' '.Vjir 

Vo-k AiTirtriinn, Wo .•■■nirtn .-t t!i'' t'riii 151*1“ riSrr.T T.'! t" f,' a." not to 

ci'titu;.' ■'sltii o liittvilinK tt-L 
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esis, neither we nor Kanter, Baner, and Klawans iiave observed an.y 
spontaneous lengthening of a single ovipositor during tlie breeding sea- 
son when the females were kept segregated from the males. 

Realizing the unreliability of the fish test as a test for pregnancy, we 
have performed quantitative male hormone determinations on some 
thirty medical students who are normal male adults. We used twenty- 
four-hour urines only and were careful in tlie collection and the manner 
of obtaining the total daily outputs, so that we were able to determine 
witli some degree of accuracy the amounts of male hormone excreted 
daily by normal males. The average amount of male hormone excreted 
was 30 to 40 bittcrling units per day, while the normal variations were 
from 15 to 95 B.U. excreted per day. 

The use of casual siiecimens as in the technic of Kanter, Bauer, and 
lOawans is not reliable from a quantitative standpoint. We have noted 
a iiositive and a negative result in tAvo succe.ssive samples of urine from 



tlio .same patient taken at liourly intervals. It mn.st also be obsoiuf 
tliat many urines are toxic to the fi.sb. However, the simjilc expedien 
of dialysis of tlie urine against running water renders all urines non- 
toxic,^' 

Further quantitative work will be done as soon as the fi.sb ’s spawning 
season is over, since we have noticed each year connieting results occin 
I'ing during tests made in the breeding .season. Pathologic cases will >< 
of (‘.special interest with particular reference to therapy in dysfunctions 
of the endocrine system. 

•SmiUARY 

It is shown that the lengthening of the ovijiositor of the female biltf’ 
ling by external stimuli cannot be con.sidered to be a to.st for estiogcnic 
hormones per sc. There are substances cxcinted in most normal urm's 
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well knomi, tlicsc .irc estrogenic and in explanation of their inactivity 
thej’’ suggest that “in the crystallization process, changes lake place in 
the estrogenic prodnets that decrease the efficiency of tlieir action npon 
the ovipositor of the hitlerling.” It is surprising that over 2,000 T?.U. 
of estrin require two weeks to produce a positive fish test while rela- 
tivelj' few capon units of the crystalline male hormones, androsteronc or 
testosterone, j^ive a positive fisli test in forty-eight hours. Furthermore, 
tlie reliability of any reaction which is noted after ninety -six hours is 
very doubtful, inasmucli as regression of even exce])1ionally long ovi- 
])ositors usually begins before that time. ^\'e must therefore disregard 
all of Kanter, Bauer, and Klawans' positive reactions which arc recorded 
after ninety -six hours. 

Kanter, Bauer, and Klawans also mention a ])ersonal communication 
from Norris J. Heckel ayIio “has found that normal adidt male urine 
gives positive tests using the technic that we have described but. if the 
amount of urine is decreased the tc.sts become negative.” This cor- 
roborates our findings with male urine as reviewed below. 


EVIDENCE FOR Tlir: USE OF THE FEMALE lUTTERTANO AS A TEST 


FOR :male hormone 


In April, 11)35, it. was shown that the work of Kanter, Ba\ior, and 
IvlaAvans Avas not coi'reet so fai- as the diagnosis of pregnancy AA-as con- 
cerned.® ^Yc then continued the inve.stigation to find out exactly Avhat 
was the responsible, factor in this fish test. On Jan. 20, 193G,''' aa-c shoAved 
that the fraction of extracted male urine AA'hich ])roducod the fi.sh tost 
also produced the capon test, and the fraction Avhich contained the 
female hormone produced no ovi]Aositor change and no ca])on change. 
Both crude female and male fractions of normal male urine aa'ci’c c.stro- 
gonic in nature. 

Similarly, the urines of i)regnaney were extracted for the male and 
female hormones and the male fraction Avas the only one to give the fish 
test. 'We are of the oi)iniou that positiA'c reactions caused by all the 
commercial products are due to male hormone contaminations. "Wc have 
also tested other sub.stanees AA'hieh are. closely related to the male hor- 
mones and containing the cholane nucleus, namely, Ihcclin, thcclol, ergo- 
•sterol, choleslcj’ol, and .sodium taurocliolate.^'’ cm tlic fi.sh and 710 po.si- 
tivc rcaclio7is Averc obtained. .Slight effects avcuc sometimes obtained 


Avith ti'cinendous dosc.s. To confu'm the cxpcriniimls Avith male hormone, 
synthetic crystalline androsteronc and testosterone in \-t;ry small amounts 
(O.t; to l.*2 mg.) gaA'c j>ositive I'csnlt.'. on tlie fish i)i fofty-fiirht to sfventy- 
tAA'o iioni's." To explain Avhy male hormone is the cansati\'e factor is 


7!ot a A'cry sim])le thinu: howeveix avc l<elicve that the male in its .spav.n- 


ing .season excrete.s its hormone in the A-ieini'y ftf the u-male. 


and .slse is 


thereby .stimulated to Icng!!i<-17 the oA-ipositor and thus d'‘]»nsit Ijcr eggs 
in a mussel. In sAsjsport of this idea. Avijidi we ivalizc is only av. hypotls- 
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PROCEDURE 

Five groups of normal obstetric cases were chosen. In order to determine the 
normal total period of bleeding during the puerperium, observations on a group of 
50 cases ■were made daily and the length of time that bloody lochia persisted was re- 
corded. This group w'as used as a control. A second group, consisting of 51 cases 
was then given snake venom injections and the same observations as to the persistence 
of puerperal bleeding made. The criterion used for the determination of cessation 
of bleeding was complete absence of discoloration of the lochia. 

A third group of cases, 20 in number, were studied for normal blood loss at 
irarturition, and here onlj’’ cases of spontaneous, normal delivery without anesthesia 
or analgesia were observed. Tliis group also served as a control, for comparison 
with a fourth group of 9 patients who were given snake venom constantly for from 
two to four weeks prepartum, and postpartum as well. The blood lost during de- 
livery was carefully measured in both groups and the simplest method of collection 
was employed. This consisted in catching every drop of blood in varying-sized basins, 
and saving all sponges, pads, drapes, etc., used, from which the blood was sub- 
sequently squeezed out. The totals thus obtained were measured and recorded. Tliis 
method was uniformly emplo 3 'ed in all cases included in these two groups. 

The injections of the venom were administered subcutaneouslj’’ three times weekly 
to once daily and the dosage varied from 0.2 to 2 c.c., of a 1:. 3,000 solution in saline. 
In the early cases the initial dosage was 0.2 c.c., but due to the tendency toward 
localized skin reactions at the site of injections with this dose, the initial quantity 
given was changed to 0.5 c.c. Eeactions in this way were almost completely 
eliminated. Injections of venom were given either until bleeding had completely 
disappeared, as in the postpartum cases, or until parturition occurred, ns in the pre- 
partum cases. 

In order further to check the results obtained, a fifth group consisting of Id 
patients were given ergoklonin by mouth, one teaspoonful 3 times daily' for ten days 
following delivery. The effects of the ergoklonin as compared to the snake venom 
could tlien be evaluated. 

In addition to the above studies, cord bloods from the newborn of tho.se pafient.s 
injected prepartum were collected at the time of delivery and turned over to Dr. 
Peck’ for determination of the presence or absence of antivenins. Tliis was for flm 
purpose of showing whether or not the venom injected into the mother actually' pntcred 
the fetal circulation. 

RESUI.TS 

TJic results can readily be seen by reference to the charts. The diiih- 
tion of puerperal bleeding in normal cases (Table I) tvas found to be 
niueli longer than is commonly believed, the actual period varying from 
nineteen to forty-nine days. Compari.son of these cases with tliosc ivhieli 
received venom during the puerperium shows tlie marked diftcreiue 
in the injected group. Here the duration of bleeding varied between 
seven and nineteen days. The fact that .such large series of ca.ses iseic 
observed witli such unifoi'in results should be sufficient for eritien 
analy.si.s. 

Tlie nonnal blood lo.ss at delivery (Table IT) varied from Ibb o.e. (o 
340 c.c. Although the method u.sed in tliose deferrnination.s wa.s rein- 

*Tho aiiUior.'! wDi to ‘■•xprwi; tliclr .appreciation to Dr. Pock for F.'Orb' 

.«;nak<! venom iirorl in Uii!- work ob v.-cll .as nmnv Imipriil .'uipr.'e.Htloris. iim v 
liow nv.aik'ibie conimorclally nnd I.a inunufacturej by I.cflcrlc ^ Co, 
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wliich initiate this phenomenon. We iiave sliown that these cansative 
agents are the male liormoncs and have eslahlislied in a preliminaiy way 
tlie daily amounts excreted by 7iormal male adults. 
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Eb^FECT OF MOCOAStN SNAKE VENO:\I (ANCISTRODON 
PISCIVORUS) OX PAKTUIUEXT AND PFEPPEKAL BLEEDING 


Edward .1. Davin. ^I.D., Frank Spiki,.man. !^^.D., a.nd 
jAAtKs Aea.n IxosE.N, IM.D.. Nfav York, N. Y. 

(From the Giineenloiiii'al and Obstetrical .^trriee of the J/.neoln Hospital) 


F ()LL0W1X0 tile observation liy Peek and Sobotka’ that tinimals 
could bo made refractory to the Schwa rtzman iihcnomenon- hy injec- 
tion of moccasin snake venom, Peck deduced that tliis effect wtis <]ue 
eitlier to some clmnge in tlie blood ve.ssel walls or to some eFcct uiion 
the clotting factors of the blood, t'pon this basis in ]9n2. hc^ treiited 
various hemorrhagic conditions in human heing.s with snake venom and 
obtained marked improvement in the conditions. Since that time Pock 
and Goldherger’ have shown the value of the trctitment in functional 
titerine Idecding. Grecnwnld' in thromhocytoiienie ]nirpura. and Daek'^ 
and Goldman' in exce.ssivc na.sal hemorrha'res. In their last two re- 
liorts Ihu’k and his coworkei's*'- ^ have correlated the results obtained in 
different tyjies of bleeding, leaving little doubt as to tiie efhc.'iiy of this 
method of therapy'. 

On the strength of the work alremly done th*' use of snake venoiu sug- 
gested itself in olistftric bleedings, and nccordingl.v in vest ig.'it ions were 
undertaken to determine the effects produced by the niislfri.'il on ihe 
bluod lost at puiluritiou and during the puerpe*riuin. 
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tively cmdcj this factor is of no great importance in ji^dging results 
since it was employed on all observations. The differences between the 
blood loss during parturition of noninjected cases as compared to those 
injected, is .strikingly brought out b.y reference to Table III. In 7 of 
the 9 cases the blood loss was only from 15 to 100 c.c., 1 case lost 255 c.c., 
and 1, 500 c.c. In the latter, difficult midforceps delivery was followed 
by uterine atony. It is interesting to note that puerperal bleeding fol- 
lowing puerperal administration of venom in large doses, 2 c.c. daily, 
was reduced to from five to eight days. Undoubtedly this dosage played 
an important role. 

TAnr-E I 

CoMPAUi.sox Bctweex Injected and Contuot, Okoup.s ok Cases 



NO. OF CASES 

NO. OF VENO^t IN- 
JECTIONS 

Dl'P.ATION OF PUEII- 
PEEAL niJ'.EDINO 
(DAYS) 

Controls 

Injected cases 

50 

51 

None 

5 to 12 

10 to 40 

7 to 10 


Tahee n 

NonM.\E Blood Loss at Deuveuy — Contkols. All Cases Deuvehed Spon- 
T.\NEOusiA' Without Anestiiesta 


PATIEN’J' 

AGE 

1 

PARITY 

LENGTH OF 
LABOR 

BT.OOD LOSS 

1. J.D. 

43 


6 hr. 

340 c.c. 

2. C. C. 

23 

2 

15 hr. 

220 c.c. 

T.M. 

24 

2 

8 hr. 

200 c.c. 

4. G.M. 

19 

1 

IS hr. 

270 c.c. 

5. A.l). 

22 

1 

17 hr. 

200 c.c. 

G. A.O. 

28 

3 

11 hr. 

250 c.c. 

7. V. E. 

20 

2 

11 hr. 

300 C.C. 

8. E.W. 

30 

«> 

«» 

8 lir. 

ISO c.c. 

0. L.E. 

20 

3 

3 hr. 

190 c.c. 

10. C.M. 

20 

n 

•> 

8 hr. 

180 c.c. 

11. M.B. 

30 

O 

12 hr. 

265 c.c. 

12. E.Z. 

23 

9 

10 hr. 

165 c.c. 

13. M.H. 

26 

.3 

5 Iir. 

205 c.c. 

14. KP. 

30 

4 

7 hr. 

155 c.c. 

15. E.W. 

27 

1 

0 hr. 

295 c.c. 

l(i. H.B. 

22 

2 

10 hr. 

265 c.c. 

17. H.B. 

33 

3 

16 hr. 

210 c.c. 

18.- J. C. 

33 

1 

5 hr. 

220 c.c. 

19. S.M. 

27 

1 

4 hr. 

180 c.c. 

20. G.P. 

23 

1 

15 hr. 

215 c.c. 


* Table lY .shows the effect of ergoklonin administered to a group of 13 
eases. All but one were bleeding at the time of discharge from the hos- 
pital on the tenth day postpartum. 

The examination of the cord blood by Dr. Peck of patients injected 
before delivery failed to show the presence of antivenins, leading to the 
conclusion that the venom did not enter the fetal circulation. 

It is to be stressed that at no time were any serious untoward effects 
observed which could be attributed to the administration of the snake 
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fore treated by venom may also be' treated in the presence of pregnancj'. 

As is evident, further investigations are necessaiy before far-reaching 
conclusions can be drawn. The most important, it appears to the au- 
thors, is the determination of the mechanism by which tlie snake venom 
effects are produced. 


SUMMARY AND CONCLUSIONS 

1. The period of puerperal bleeding in a group of 51 eases receiving 
snake venom injections postpartum was materially shortened as com- 
pared to the duration of bleeding in a group of 50 controls. 

2. The blood loss during parturition in a group of 9 cases whicli re- 
ceived antepartum injections of venom was distinctly decreased in com- 
parison to a group of 20 controls. Postpartum administration of the 
material also lessened the period of puerperal bleeding in these cases. 

3. Puerperal bleeding was present in all but one of the 13 patients 
treated puerperally Avith ergoldonin for at least ten days after delivery. 

4. The inability to demonstrate the presence of antivenins in cord 
bloods obtained at delivery after prepartum injections of venom indi- 
cates that the material does not enter the fetal circulation. 

5. No deleterious effects that could be attributed to the snake venom 
upon either mother or child were observed. 

6. The use of this material is recommended in the scA'ere anemias as 
well as other bleeding conditions associated with pregnancy, and espe- 
cially where a previous history of excessive hemorrhages in previous 
pregnancies is obtained. 

7. Although the results obtained up to the present are very encour- 
aging, considerable Avork remains to be done before the material can he 
recommended for eA*eiy obstetrical case. In the authors’ opinion, the 
most important problem is the determination of the modus oiierandi of 
snake venom effects in the human being. 
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venom. Localized sliiii reactions at tlie site of injections consisting of 
erj’-tliema and edema -were occasionally noted in tlie early eases where 
small initial doses (0.2 c.c.) were employed, but these reactions quicldy 
disappeared under simple treatment, and did not recur with subsequent 
injections. Peek and Rosenthal" mention the not infrequent need for 
desensitization of patients, but in the series here presented this pro- 
cedure was never necessary. 

Tabi.e IV 

Effect of Ergokeonix Upox Postpartum Breeding 


PATIENT 

AGE 

parity 

ERG0KI.0N1N ADMINISTRATION 

LOCHIA DURING FIRST 
TEN DAYS POST- 
PARTUM 

AI. At. 

23 

2 

Drams 1 throe times daily 

Bloody 

r.k:. 

19 

O 

Drams 1 three time.s daily 

Bloody 

E. D. 

30 

2 ' 

Drams 1 three times daily 

Bloody 

A. S. 

24 

2 

Drama 1 three times daily 

Bloody 

P. s. 

25 

1 

Drams 1 three times daily 

Bloody 

H. 0. 

28 

1 

Drams 1 three times daily 

Clear on ninth day 

J.K. 

27 

2 

Drams 1 throe times dailv 

Bloody 

A.W. 

24 

1 

Drams 1 three times daily 

Bloody 

H. AI. 

28 

4 

Drams 1 three times daily 

Bloody 

C.AI. 

21 

3 

Drams 1 three times daily 

Bloody 

A. J. 

2G 

3 

Drams 1 three times daily 

Bloody 

,T. G. 

27 

1 

Drams 1 three times daily 

Bloody 

J. S. 

35 

3 

Drams 1 three times daily 

Bloody 


COJII^nSNT 

Careful study of the tables presented shows such strikmg results that 
little comment is necessary. Tliis is especially true of the controls and 
cases injected shown in Table I. Here the large series of cases leave 
little room for skepticism, and emphasize the efficacy of snake venom 
administration. Table III is extremely intere.sting because larger doses 
(2 c.c.) were used over long periods of time and the effects of both pre- 
and postpartum venom injections could be observed. Table IV, show- 
ing the results of ergoklonin given for 10 days after delivery, only 
serves to emphasize the effects iiroduced by the venom. 

Prom a practical point of view considerable work remains to be done 
before recommendations that snake venom be universally emplojmd for 
the control of bleeding in obstetrics can be made. Since the exact modus 
operandi of this material is stiff unknown, the more familiar pituitrin 
and ergot must stiff represent the drugs of choice in the normal case. 
However, in cases of severe anemia where it is advisable to cut the blood 
loss at parturition and in the puerperium to a minimum, snake venom 
may prove extremely valuable, especially where there is a history of ex- 
cessive bleeding during previous deliveries. It should also be given a 
trial purely empirically in postpartum hemorrhages, even though its 
effect may be delayed. 

The fact that it does not produce deleterious effects in either mother 
or child is of great importance, since the hemorrhagic conditions hereto- 
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eiytliematous swellmg at tlie injection site wliicli appeared after eiglit 
to twelve hours. No general reaction was ever observed. Desensitiza- 
tion could easily be brought about by reducing the subsequent injec- 
tions to 0.05 to 0.1 c.c. of the 1 :3,000 dilution and gradually increasing 
to the 1 c.c. dose. In marked eases of hypersensitivity, the following 
series of injections may be given: 0.1 c.c. of 1:10,000; 0.4 c.c. of 
1:10,000; 0.2 c.c. of 1:6,000; 0.4 c.c. of 1:6,000; 0.1 c.c. of 1:3,000; 
and 0.4 c.c. of 1:3,000. In the majority of cases the first suggested 
method was followed as it saved considerable time and was well 
tolerated. 

It is important that therapeutically active venom be used. PiTvions 
reports have sho-wn that the venom of individual moccasin snakes 
varies markedly in its content of the factor or factors responsible for 
the therapeutic effect.- At px‘esent, pooled venoms wdiicb are titrated 
on patients ai’e used. It is neeessaiy to bear in mind that venom solu- 
tions more than a year old should not be used. 

MECHANISM OP ACTION OP VENOM 

Previous clinical and laboratory experiments have clearly sliown 
that circulating substances w'ere not the cause of the antihemorrliagie 
effect produced by moccasin venom injections.® The reversal of the 
positive venom test in purpura after treatment and the reduction in 
the size of the vessels in cases of hereditary familial telangiectasis as 
well as histologic studies seem to sho^w that the venom has a direct 
effect on small blood vessels, making them more resistant to bleeding.^* ’ 

Tiventy cases of functional uterine bleeding treated with injections 
of moccasin snake venom are reported. Similar treatment was ad- 
ministered to five cases of uterine bleeding due to fibromyomas. 

SUMMARY 

Satisfaetoiy clinical results Avere obtained in seventeen of the tAventj 
functional uterine bleeding cases treated with the moccasin snake 
venom. The period of obseiwation of these cases varied from two 
months to four years. Poor results Avere obtained in three cases. These 
are rcAueAved: 

Case 1. — Continuous bleeding was controlled. There was a decrease in the amount 
of hemorrhage and an increase in the free interval. However, this case was con 
sidored to be a poor result because the patient continued to have periods at t«o- to 
three-Aveek intervals. The dosage in this case was inadequate. 

Case 2. — The period of treatment and observation was too short to warrant con 
elusions. This patient failed to return for further treatment. 

Case 3. — The treatment of this patient extended over a period of lour years. A 
summarv of her history is as follows: 

* * Tt 

A twenty-year-old girl Avhose menstruation began at eleven years of age. 

occurred regularly every month for one AA’cek up to the age of thirteen, when severe 



ADDITIONAL DATA ON THE TREATMENT OP UTERINE 
BLEEDING WITH SNAKE VENOM«= 

Morris A. Goldberqer, M.D., and Sa:muel M. Peck, M.D., 

New York, N. Y. 

(From the Gynecological Service of the Mount Sinai Hospital) 

I N A previous report the therapeutic effects of moccasin venom (An- 
cisirodon piscivorvs) in twelve cases of functional iiterine bleeding 
wei'e presented.^ Tlie clinical results obtained warranted further trial 
in cases of this kind. The present report embodies subsequent obser- 
vations on some of the eases already re])orted, with the addition of 
new eases. 

l^IETHOD OP ADMINISTRATION 

The iiioecasin. venom was used in a 1:3,000 dilution with sterile sodium chloride 
(normal) containing 1:10,000 mcrtliiolatc. The venom was obtained through the 
courtesy of Dr. EajTuond L. Ditmars of the New York Zoological Gardens.) The 
dosage and the method of administration have been modified. 

All injections were given subcutaneously. The initial injection was 0.5 c.c. and 
subsequent injections were rapidly increased to 1 c.c. (by the third injection). The 
interval between administrations of the venom depended on the severity of the bleed- 
ing. It was advisable to give as much venom as possible the first ten days, because 
at about that time the majority of patients developed a sensitivity to the venom 
which necessitated a decrease in the amount until desensitization was accomplished. 

There was a distinct quantitative relationship between the desired clinical 
etYect and the amount of venom given. In cases with marked bleeding, 1 c.c. of the 
1:3,000 dilution was given daily or even twice a day until the hemorrhage was con- 
trolled. In a number of the patients, daily injections were given at the beginning 
of the treatment. After the bleeding had been controlled the interval between injec- 
tions of venom was increased so that only two or three treatments were given weekly. 

If the subsequent menstrual period approximated the normal, two injections a 
week were administered for at least three normal menstrual periods. During the 
course of the treatment a maintenance dose had to be established. 

In a number of the treated individuals a period of from six months to one year of 
normal menstruation occurred after the venom therapy had been discontinued. 
When metrorrhagia or menorrhagia recurred and venom was again administered, 
the initial dose was 1 c.c. If such a patient reported for treatment early enough, 
several 1 c.c. injections given two or three times weekly were found to be sufficient 
to bring about normal menstrual bleeding. It has also been noted that the course 
of injections necessary to control recurrences of bleeding was shorter than that 
necessary at the beginning of the treatment. 

HYPEBSENSITIVITY REACTIONS 

In some eases a hypersensitivity to tlie snake venom protein oc- 
curred about the tenth day. This was characterized by an egg-shaped 

•For lack of space detailed tabulations are omitted but may be found in the 
authors’ reprints. 

tVenom for clinical use can be obtained from the Lederle Laboratories. 
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This patient presented a complicated problem. She was a congenital cardiac, 
undernourished, anemic, and in extreme poverty. She had been treated by castra- 
tion doses of x-rays to the ovaries and x-ray therapy to the pituitary and spleen 
and continued to have severe uterine bleeding. Tire venom treatment was used in the 
last four years. The result with this treatment -during the last year and a lialf lias 
been poor, yet we feel tha without treatment she would have had increased uterine 
bleeding. This case demonstrated the effect of venom therapy administered over a 
prolonged period. Although the patient received relatively large doses of venom no 
toxic effects were manifest.* 

UTERINE BLEEDING DUE TO FIBBOIDS 

Snake venom was also nsed experimentally in five cases of nteriue 
bleeding due to fibroids. It was felt that in these cases venom had 
very little effect, especially if the fibroids were submucous. In several 
instances, althougli the bleeding was controlled at first, the venom be- 
came ineffectual with the increase in size of the fibroids. 

CONCLUSIONS 

1. Moccasin snake venom injections have been used Avith good re- 
sults in seventeen of twenty eases of functional uterine bleeding. 

2. The control of bleeding probably results by means of the action 
of the venom on the uterine capillaries, making tliese vessels more 
resistant to hemorrhage. 

3. The method of treatment is offered as a procedure ivliich v'ill 
control functional uterine bleeding until there is a return to normal 
menstruation. 

4. Adequate dosage based on clinical symptoms must be determined 
for each patient. 

5. Moccasin snake venom has very little effect on uterine bleedin'T 
due to fibromyomas. 
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and alarming inenometrorrliagia began. In the past seven years she has had six hos- 
pital admissions. Her treatments included (1) dilatation and curettage (hj’perplastic 
endometrium and cystic degeneration were found) j (2) parathormone, pituitrin, 
thyroid, insulin injections; (8) x-rays to spleen and pituitary; (4) in 1928 castration 
dose of x-rays to ovaries with moderate relief and then an exacerbation of the bleed- 
ing; (5) she was admitted to the hospital in July, 1934, with a liemoglobin of 35 
per cent, and a transfusion was given. 

Physical E3:a7mnation. — Pallor; pulse, 92; blood pressure, 120/64; blood chemistry, 
basal metabolic rate and sugar tolerance test arc all normal ; IVassermann test, nega- 
tive; thyroid, isthmus palpable; marked prccordial thrill (felt in the fourth inter- 
space to left of sternum); heart enlarged to left; harsh systolic murmur over 
precordium; .spleen not palpable; gjTiecologic examination, negative. 

Course Under Venom Therapy (Chart 1 ). — A graph of the menstrual bleeding 
during venom treatment shows that from January, 1932 to June, 1932 she had 
regular, normal periods. This regularity continued up to May, 1933, although 


GRAPH of UTERIME BLEEDIMG BEFORE and DURIMG TREATriEMT 

CASE 8 



Lower row: moderate bleeding • Center row: increased bleeding - Upper row: profuse bleeding - Dots: spotting 
^-Treatment c snake venom 4"f-Treatment increased X-Treatment stopped 

Chart 1, — A typical case of functional uterine bleeding: treated with moccasin venom. 


treatment had been stopped. In ^lay, 1933, she had moderate to profuse bleeding 
for an entire month. In June she had a short period and then had continuous 
spotting in July and August, 1933. In September, treatment was resumed. The 
dose of venom was 1 c.c. three times a week, but this dose was insufficient as she 
continued to spot with varying free intervals. The dose was increased and in 
October, November, December, 1933 and January, 1934, the menstrual periods were 
normal. In April, May, and June, 1934 there was irregular spotting with a three- 
day moderate period in June. Treatment was not given in July as patient was on 
her vacation. In the middle of August, 1934, treatment was resumed and there 
were regular periods in September, October, and November. In December she spotted 
tliirteen days. In January, 1935, she had two periods. In February there was 
irregular spotting and the patient was hospitalized for cardiac insufficiency. On 
discharge from the hospital, venom therapy was again administered and seemed 
to control* her bleeding until the latter part of June when her periods became more 
irregular and profuse. The dose was then increased to 2 c.c. of the 1:3,000 dilution 
given four times a week and then further increased to 1 c.c. of 1:1,000 three times 
a week before bleeding was controlled. 
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In this five-year period there were 166,166 births reported to the 
Bureau of Vital Statistics. If to them be added 25 per cent to account 
for abortions, or 41,541, the total pregnancies in Philadelphia in the five 
years studied would have been 207,707. 

Inquiry from the city’s hospitals disclosed the fact that during the 
same interval fifteen eases of Imovvn chorionepithelioma had been ad- 
mitted. The diagnosis in these eases had been made eitlier from the 
extirpated uterus or curettings plus biologic tests. 

The ratio of chorionepithelioma to pregnancy in Philadelphia during a 
five-year period was as one to 13,847 pregnancies or, roughly, 1 to 13,850. 

Analyzing the fate of the 15 women, S died either immediately fol- 
lowuig operation or vdthin a few months, of metastasis. Two were lost 
to sight and 5 remain weU. 

The immediate mortality, then, in the patients whose fate is loiown, 
was 53 plus per cent, while the salvage was a little better than 33 plus 
per cent, the result in the remaining two women being unIino\vn. 

In 8 of the 15 patients, the chorionepithelioma was preceded by a 
mole pregnancy, various times having elapsed between the mole and the 
chorionepithelioma, in one instance, five years. During the same five- 
year period 78 hj^’datidiform moles were found in the records of Phila- 
delphia hospitals, h'lost patients were treated hy hysterectomy, eitlier 
supravaginal or total, with radium and x-ray postoperative. 

The diagnosis was made from curettings in 9 of the 15 cases, and m 
10 the Friedman test confirmed the findings. In the earlier cases this 
test was not routinely performed, but if one ignores these five, it 'U’ill bo 
seen that biologic estimation of the urine hormones was confirmatory m 
all but one, a case which presents so many points of interest in the diag- 
nosis and management of this bizari’e condition tliat it is reported m 
some detail. 

CASE REPORT 

L. G., thirty-tlircc years of age, entered lCcn.sington Hospital for Uomcn, 
Feb. 28, loan, complaining of vaginal bleeding, backache, bearing-down sensations. 
She had been in previous good licalth; liad had two full-term pregnancies and one 
miscarriage five years before. (Tlie patient failed to inform n.*', and it wns not 
until after her death that it was learned, that the mi.scaiTiagc dc.scribcd was xealb 
an hydatid mole.) The picsent illness began two weeks before admission, with an 
c.vaccrbation of an old backache and irregular vaginal bleeding. Tiicre was soira 
suspicion of a very early miscarriage. On examination the general physical con 
dition was good. There was no abnormality in the blood or urine. The cervix ".os 
soft, the uterii.« large and boggy and retrovcrlcd to the third degree. A dingnosi^ 
of incomplete abortion with retroversion was made, and the patient was ojicmti' 
upon under avertin anesthesia. 

Tiie uterus was found subiiivoliitcd, retroverted. The appendix jirescntcd sonu^ 
evidence of catarrhal inflammation, and curettage revealed a moderate amount >> 
spongv’ tissue. After apj.'cndcctomy and liiildy .'•uspension of the utoruh, i 
patient made an uninterrupted recovery. 



CHORIONEPITHELIOMA WITH ESPECIAL REFERENCE 
TO ITS RELATIVE FREQUENCY 

Edward A. Schumann, A.B., M.D., F.A.C.S., and 
Adrian W. Voegeltn, M.D., Philadelphia, Pa. 

C HORIONEPITIIELIOI\IA may well be termed a tumor of vagaries, 
both because of its often unpredictable degree of malignancy and 
because of the great variation in its incidence. 

A third peculiarity of this neoplasm is the practical difficulty of reach- 
ing an accurate diagnosis from curettings, a number of tragic errors 
having resulted from this fact. 

Since the development of the biologic tests for pregnancy, chorion- 
epithelioma may generally be diagnosed by the persistence of a posi- 
tive urinary reaction after abortion, labor or mole pregnancy, and 
especially if the tost, be positive with greatly diluted urine. However, 
even this diagnostic factor may fail, as will be shown in the history of 
the case here reported. 

The incidence of chorionepithclioma is uncertain, many widelj’’ dif- 
fering estimates having been made. In eighteen months’ time, 7 cases 
were found among 2,700 autopsies in Vienna, while in Budapest not one 
case was found during a search extending over several years. Symmers 
states that in 12,000 autopsies performed at Bellevue Hospital, he did 
not encounter a single specimen of chorionepithelioma, and that in the 
fourteen years following the establishment of the pathologic labora- 
tories in Bellevue, only one such tumor was discovered, this being a 
metastatic growth in the vagina. 

To determine the incidence in one large city, we followed the plan of 
circularizing all the hospitals within the corporate limits of Phila- 
delphia. It was thought that every case of chorionepithelioma develop- 
ing in the city would sooner or later come to hospitalization, so that a 
fairlj”^ accurate census of all cases might be obtained. If these cases 
were cheeked against the total number of births reported to the 
Bureau of Vital Statistics during the same interval, the ratio of chorion- 
epithelioma to pregnancy could be fairly well established. 

This calculation made no provision for unreported abortions, and 
since it is commonly believed that one abortion to four full-term preg- 
nancies is a reasonably correct proportion, 25 per cent of the number of 
births were added to them to obtain the total number of pregnancies. 

The j’^ears 1929 to 1933 inclusive were studied, and so far as possible 
the subsequent life histories of the patients suffering from chorion- 
epithelioma were followed. 
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it is important to note that operative procedures were inexciisahlj’’ de- 
layed by reason of the persistent negative biologic tests. 



Fjff. 2 . — Section from the uterine ■wall at hysterectomy showJner typical chorloncpitlic- 

lioma. 



Fl^. 3. — The excised uteriis filled with neurotic tumor masses. 


TJie careful study of the foregoing case taken in connection with da 
ol}ici*s in this .series demonstrates very ehsirly that jiosilive Ascliheiin- 
Zondek or Friedman test.s, c.spceially witli high dilution of urine in th* 
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Alicroscopic examination of the curettings showed great!}' degenerated placental 
villi which in places contained nests of sjTicytial cells varying considerably in size 
and shape (Fig. 1). 

This tissue was regarded as somewhat suspicious and, accordingly, a Friedman 
test was made which was negative. The tissue was then submitted to a tumor 
conference and a diagnosis of deciduitis v;as returned. 

Two months later the patient reentered the hospital stating that she had been 
hamng some slight vaginal bleeding daily since the operation. The pelvic examina- 
tion was negative and upon curettage a few fragments of tissue were obtained. 
The laboratory report at this time states that the findings were similar to those 
of the previous curettings and that no evidence of chorionepithelioma was present. 
Another Friedman test at this time was negative. 

On October 4 the patient reentered the hospital with a history that she had 
gone to the oflSce of a neighborhood physician for a local treatnient and had there 



P'S. 1. — Curettings from which a diagnosis of deciduitis was reUirned. Friedman 

test was negative. 

liad a massive hemorrhage. On examination tlie uterus was found to be markedly en- 
larged, soft, with a mass of necrotic tissue projecting from the cervix. An attempt 
at digital removal of this mass resulted in fui'ious hemorrhage, which necessitated an 
immediate transfusion and abandonment of any attempt at more radical operation. 

The tissue obtained presented a typical picture of chorionepithelioma as illus- 
trated in Fig. 2, and at this time the Friedman test was for the first time strongly 
positive. After two days a rapid vaginal hysterectomy was performed (Fig. 3) with 
frequent blood transfusions, the patient being in desperate condition, and three 
Weeks after operation the Friedman test Avas again negative. 

The patient Avas diseliarged for further observation, rapidly developed cerebral 
metastasis and died some five months subsequent to operation. 

In reviewing this case it is now obvioits that the first curettings which 
were considered to be deciduitis were in reality chorionepithelioma, and 
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Again, common sites of metastasis are the vagina and %nilva, the 
mechanism of wliich has not been satisfactorily explained, although 
von Eecldinghausen attempted it in his theory of retrograde lymphatic 
transmission. These vaginal metastases are peculiar in that they may 
not make their appearance for months, although sometimes they are 
noted even before the primary’- uterine groAvth has been discovered. Un- 
der such conditions, panhysterectomj'- will be of no avail. 

Tumors composed of fetal cells are markedly under the influence of 
the gonadal hormones, or, rather, seem to exert a profound effect upon 
the activity and production of these substances. Hence, it would seem 
advisable to preserve the regularly recurring cycle of estrin and pro- 
gestin formation in the hope that by this means, retrogression and ab- 
sorption of the alDerrant fetal elements might be facilitated. Allowing 
the ovaries to remain, therefore, is worthy of trial. Study of the pres- 
ent series of eases has convinced the writers that much more informa- 
tion may be obtained concerning chorionepithelioma ; first, by the sys- 
tematic histologic examination of hydatidiform moles to ascertain 
w'hether or not the piling up of decidual cells in portions of certain of 
these growths taken in conjunction Avith tlie subsequent lii.story of the 
patient is indicatiA'e of potential malignancy; and second, by the in- 
tensive study of reasonably large groups of cases Avhich may be accom- 
plished by the pooling of material in the larger cities, and its AAmrking up 
by individuals or committees appointed by local obstetric or gynecologic 
societies. 

1814 Spruce Street 

1521 Lixdley Aa’exoe 


Settergren, F.: The Danger of Infection From Catheterization of the Bladder 
and Indications for Catheterization in Ohstetric Cases, Acta obst. ct gyndc. 
Scandinav. 16; 202, 1936. 

The material compri(ie.s 400 cases evenly divided into two groups. In Group h 
each patient was cathctcrized at least three times before she was discharged from 
the hospital. No antiseptics were used before the catheter Avas inserted into the 
bladder. In Group 2, on the other hand, catheterization Avas performed only upon 
definite indications and ahvays under anti.septic precautions. Infections occurred m 
29.2 per cent of the fir.st group, and in only' 12.2 per cent of the second group. H 
prc.-enco of pus cells is u.“cd as a criterion of infection, the corrcsjjonding figures are 
20.5 per cent for Group 1, and 5 jjer cent for Group 2. The author feels certnin 
tliat the number of urinary infections increased Avith the number of catheterization!-. 
Only a small number of patients developed .sub,jcctiA-c symptoms and pyelitis occurred 
in only one case. FolIoAv-up examinations from tAvo to four AA'ceks after dcliAcr) 
showed spontaneous healing in most in.stnnce.«. The author is of the opinion tli.it 
urinary nnti.septics should be given propliylactically to mo.st Avomen immediately after 
labor. The author suggests a ncAv way- of obtaining sterile speciracn.i of urine 
after delivery. 

J. P. Gr.rxvmiu 
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presence of persistent fetal elements in uterine scrapings or tissue 
masses, render tiie diagnosis of eliorionepitlielioma practically certain. 

On tlie other liand, -when under the same conditions these tests remain 
negative, one cannot he sure that a chorionepithelioma of low prolifera- 
tion and malignant quality is not present. Radical surgery is indi- 
cated, therefore, whenever persistent fetal elements are found, especially 
if irregular bleeding is a symptom, regardless of a negative Aschheim- 
Zondek test. 

Analysis of the Fifteen PniLAnEr.puiA Cases 



HOLE 

PRE- 

CEDING 

DIAG- 

NOSIS 

BY 

CURET- 

TING 

OPERATIOX 

' 

FRIED- 

MAN 

TEST 

OUTCOME 

1 

Yes 

Yes 

P.Tnhj'sterectom}' 

^ after 
opera- 
tion - 

Well 

2 

Yes 

Yes 

Panliysterectoniy 

+ after 
opera- 
tion - 

Well 

3 

No 

Biopsy 

spec. 

Radium and total lij's- 
tereetomy 

? 

Dead of metastasis G 
months 

4 

Yes 

Yes 

None 

0 

t 

Died 

5 

No 

Yes 

None 

+ + 

Disappeared from view 

6 

No 

No 

On laparotomy found in 
uterus and ovary 

+ + 

Died in one month 

7 

Yes 

No 

On laparotomy supra- 
vaginal hysterectomy 

+ 

One year later x-ray 
showed apparent me- 
tastasis to Iddnej'. X- 
rav and radium. Now 
well 

8 

Yes 

Yes 

Supravaginal hysterec- 

tomy 

+ 

Died four days after op- 
eration 

9 

Yes 

No 

Diag. made from extir- 
pated uterus 

+ 

Discharged well; lost to 
view 

10 

Yes 

No 

Diag. made from uterus 
supravaginal hysterec- 
tomy 

+ 

1 

1 

Radium and x-ray 

Now well 

11 

No 

No 

Radium 

? 

Died of metastases, few 
months 

12 

No 

No 

Diag. made from extir- 
pated uterus 

H 

Radium death from intra- 
ahdominal hemorrhage 

13 

Yes 

Yes 

Vag. hysterectomy 

D 

Death from metastases 6 
mo. later 

14 

No 

Yes 

Hysterectomy 

? 

Dead of peritonitis 

15 

No 

Yes 

Radium 

? 

Now has vesicovaginal 
fistula, otherwise well 


An interestmg question arises as to the type of operation which offers 
the hope of the best results in these cases. 

The commonly accepted plan is to perform an extensive panhyster- 
ectomy with removal of both tubes and ovaries. 

Since metastasis in chorionepithelioma is generally by way of the 
blood stream into distant organs, the lungs, brain, and liver being most 
frequentty attacked, whereas secondary growths in the broad ligaments 
and uterine adnexa are relatively uncommon, it is questionable whether 
such Avide dissection is of any value. 
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cent of the patients showed a hemogiobin of 70 per cent or less on ad- 
mission. Treatment of the anemic patient during this period may he 
the means of combating infection later on. 

Ins^’iiction of the patient should stress the importance of a well- 
balanced diet with emphasis on such food elements as iron, calcium, and 
the vitamins. Excessive gain in weight should be controlled, since this 
leads to undue strain which becomes reflected in the patient’s general 
condition at term. An average gain of about 18 pounds is considered 
ideal. The patient should also be instructed regarding the hygiene of 
pregnancy. Douching is permitted only under instruction. Coitus is 
not permissible during the last few months. The importance of coitus as 
a means of introducing virulent organisms into the vagina just before 
the onset of labor cannot be accurately determined, but our attention 
has been called to several cases in which this may well have been the 
etiologic mechanism. In addition to such instructions as outlined above, 
the patient should be given a list of reportable s:ynnptoms among which 
.should be included the rupture of the membranes. In any case history 
study of puerperal sepsis there will be found a group that .started as 
antepartum infections of the amniotic sac. Characteristically, these 
patients, -when entering the hospital early in labor, give a history of hav- 
ing ruptured the membranes three or four days before, although they 
did not think it important enough to report. An examination may 
reveal the escape of a small amount of amniotic fluid which, as Ihe infec- 
tion progre.sse.s, may become purulent in character. Labor is most of ion 
characterized by poor contractions, and by the time the patient is de- 
livered, or shortly thereafter, there is a sharp rise of temperature which 
may be preceded by a chill. Fortunately, in most instances, the tem- 
perature subsides as soon as the uterus obtains its natural drainage fol- 
lowing delivery, and the patient gets belter, but there arc others who 
develop a spreading sepsis which may end fatally. During the past 
eight years we have seen three such fatalities. 

CONTROL during LABOR 

The first point under tliis heading deals with the routine nose and 
throat cultures of the labor room staff. All neiv students and nursc.s, as 
well as the doctors, are cultured for the hemolytic streptococcus. Car- 
riers are excluded from duty until repeated cultures prove negative. 
The nurses’ duties are confined entirely to the obstetric division of the 
hospital during the ])criod of training, thus avoiding contact with the 
eases in the medical and surgical wards. 

Tlic .second point refers to the routine vaginal cultures of the patients 
for the same organism. During the past three years in the cour.se of 
several thousand such cultures, we liave noted an incidence of 3J 
cent positives. These patients are isolated as will be described later on. 
Although they do not seem to .show a much liigher incidence of mice- 



THE CONTROL OF PUERPERAL SEPSIS IN HOSPIT^VL 

PRACTICE^' 

D. Anthony D’Esopo, M.D., New York, N. Y. 

(From ihe Sloanc Hospital for Women) 

I NFECTION of the puerperal \ilerris constitutes one of the most impor- 
tant complications with wliich the obsteirician is confronted. The 
figures on maternal mortality due to sepsis are becoming commonplace 
Imowledge. Even the lay press defiantly waves them before us. This 
press, poorly guided as it has always been concerning medical subjects, 
taunts us with the utopian idea that, since puerperal sepsis is a pre- 
ventable disease, Ave should make it our job to wipe it out in much the 
same Avay as has been done with U’phoid fever or diplitheria. Needless 
to say, the problem Avith puerperal sepsis is quite different, and for the 
present, at least, Ave AviU haA'e to content ourselves Avith the fact that a 
certain amount of sepsis aauII be inevitable. There is no doubt, hoAvever, 
that the present high incidence of this complication could be materially 
lowered, and it is toAvard this end that this plan of control is offered. 
The various features of the plan haAm formed the guiding principles of 
practice at the Sloane Hospital for 'Women for the past eight years and 
are largely an embodiment of the ideas along these lines of our director. 
Dr. Benjamin P. Watson. A general program of control should include 
not only the measures aimed at the direct prevention of sepsis, but also 
the management of the patient Avith tlie purpose of conserving her resis- 
tive forces, so that in the face of an acquired infection she aauU more 
effectively combat it. 

The subject may be dwided under the f olloAA'ing lieadings : 

(1) Control during tlic antepartum period 

(2) Control during labor 

(3) Control during the puerperium 

CONTROL DURING THE ANTEPARTUM PERIOD 

The Dieasures Avhich can be profitably employed during this period 
are largely designed to build up the resistance of the patient. The pa- 
tient is given a complete physical examination Avhen she first comes to 
the clinic. A careful examination Avill often reveal disease processes 
complicating the pregnancy, Avhich Avill require special handling during 
the antepartum period in order that the body resistance can be main- 
tained at as high a leA’^el as possible. A routine estimation of the erj’thro- 
cyte count and hemoglobin is most important. In our clinic aliout 9 per 

*Read before the Section on Ob.stetrics and Gynecology, New York Academy of 
Medicine, May 26, 1936. 
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sis on the of antiseptic nsed to prepare the sldn is not desirable, 
becanse it detracts from the importance of other more important fea- 
tures of the teelinic. 

The fifth point deals with vaginal examinations during labor. Ve 
believe that a vaginal examination carries no greater risk of infection 
than a rectal examination, if it is carefully done. The doctor prepares 
himself and the patient in exactlj’- the same way as he does for the de- 
livery, including the change to operating room clothes and shoes, cap, 
mask, sterile govm, and gloves. The only exception we make is that for 
the vaginal examination the sterile field is made smaller. The examin- 
ing fingers are introduced directly into the vagina TOthout making con- 
tact "with the vulvar surfaces. If the teclmie of the vaginal examination 
is not as good as that employed for the actual delivery, then it is obvious 
that the technic of the delivery becomes as bad as that used for the 
vaginal examination. 

The sixth point refers to the teclmieal skill and the judgment used in 
carrying out obstetric procedures. In this category we feel that the 
following are very important considerations : 

1. Make an early apprai.'sal of tlie progno.sis of labor in order to avoid tbc danger.'! 
of tlic late cesarean section. In spite of all the recent Tclincmcnts of surgical 
technic, the late cesarean section carries a high maternal mortality from sep.sis. 
The low flap operation has given us better results than the classical operation so 
far as infection is concerned, but neither this nor the Latzko tjpo of extraporitoneal 
cesarean section is a safe procedure in the face of uterine infection. 

2. Carry out obstetric operations on defensible indications in order to avoid 
unnecessary and untimely instrumentation and subsequent trauma. Trautnatized 
tissue has a lowered resistance and therefore favors the activation, invasion and 
linal spread of organisms already present in the vagina, leading to an endogenous 
type of infection, usually by anaerobic bacteria. 

3. Handle the third stage with great care in order to avoid hemorrhage. Exces- 
sive loss of blood breaks down the defen.^e mechani.'jm, the only means of cure at 
the patient’s disposal. 

4. Repair all lacerations properly. 

CONTROL OF SEI»SIS IN THE PUERPERIU:M 

This plmso of the problem is concerned with two main points: (1) 
Nupsing care in the puerperium. (2) Tlie isolation of infected or poten- 
tially infected patients. 

"With re.spect to the nursing teclmie the following are the main point.s 
upon which it is based : 

3. The nurse masks the nose and mouth before she docs a perineal dressing. 

2. She scrubs her hands and arms for two minutes before giving ^u(h (■•'lO 

3. The major part of the equipment used for the eare of the perineum is indi»id» 
for the patient. 

4. All equipment that is not indix’idu.al i.s .sterilized. 

G. Complete q.4 hours temperature reading.s arc recorded. 
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tion than the nonearriers, tlie morbidity rates of tlie tivo groups being 
12.2 per cent for the carriers and 7.8 per cent for the noncarriers, we 
isolate them because we feel that the organisms they carry may be viru- 
lent for their neighbors. Until the technic of Lancefield or Hare, by 
which streptococci can be classified, is applicable to routine clinical ivork, 
carriers among the staff and patients will iiave to be considered potential 
sources of infection. 

The third point concerns the reduction of contacts in the labor room. 
About three years ago we adopted a contact sheet on which each person 
who made any plij'^sical contact vnth the patient in labor had to ivrite 
his or her name. The purpose of Iceeping such a list was to enable us to 
make a search for a possible carrier among these contacts wiien a patient 
developed an infection. When we started the contact sheet, we were 
much surprised to find that some patients were liandled in one way or 
another by as many as twenty-five different people. Needless to say, 
tliis number has been considerably reduced. It seems only natural to 
believe that the reduction of such contacts lessens the possiliilities for 
exogeneous infections. 

The fourth point deals -with asepsis. Tlie routine eonsisls of a cliange 
from street or hospital clothes and shoes to operating room wear. A cap 
and a 4-ply gauze mask placed over tlie nose and mouth complete the 
dress. We emphatically stress the importance of placing the mask over 
both the nose and mouth. This is followed by a five-minute scrub of the 
hands and arms ivitli green soap in running water, alcohol rinse, and 
sterile long-sleeved gown and gloves. The patient is then prepared with 
half-strength tincture of iodine. The prepared field includes the 
vulvar inner aspects of thighs, the suprapubic area and, last, the anal 
region. The field is then draped with sterile towels, sheets, and leg- 
gings. Before the examining fingers are introduced into the vagina, the 
labia are carefully separated and the vaginal orifice is swablied with 
several pledgets of cotton that have been soaked in a 1 per cent lysol 
solution. The fingers are then introduced directly into the vagina with- 
out touching the vulvar skin surfaces. By carrying out the examina- 
tion in this way, there is little possibility of introducing organisms from 
the outside into the vaginal canal. We are not much concerned with the 
particular virtues of the various antiseptics used to prepare the sterile 
field. It is quite probable that soap and water would do just as well. It 
is noteworthy that a particular clinic iviU often change the type of anti- 
septic after a series of infections have occurred. In addition to this 
change, various other modifications are made in the technic which, con- 
sequently, make everyone infection conscious and result in greater vigi- 
lance and care in carrying out the details of the plan. Then, strange as 
it may seem, when the morbidity rates are studied, all the credit for the 
more recent lower rate is given to the neiv antiseptic. Too much empha- 



SECONDARY PERINEORRHAPHY AT A 
SUBSEQUENT DELIVERY 


Ha:mil.ton V. Gayden, M.D., NAsmaLLE, Tekn., and 
E. D. Plass, M.D., Iowa City, Ia. 

(From the Department of Obstetrics and Gynecology, State University of Iowa, 

Iowa City, Iowa) 

•^HE immediate repaix’ of perineal injuries incident to delivery has 
become genei’ally accepted obstetric practice, but it is not yet 
widelj^ recognized that the unsatisfactory results of previous obstetric 
trauma, with or without attempted early repair, may be attacked sur- 
gicallj’’ at the time of a subsequent delivery. This report summarizes 
the results obtained in such secondaiy repairs of the perineum per- 
formed in the University Hospital from July 1, 1926 to Dec. 31, 1934. 

Appai’cntlj", Bubis,^ in 1925, first called the attention of the profes- 
sion in this countiy to the practicability of repairing old vaginal and 
cervical lesions at the time of a subsequent delivery and refuted the 
older ideas that .such attempts were unwise because of the edema and 
friability of the tissues and because the lochial discharges would inter- 
fere with healing. His records indicated that the results to be expected 
were as good as, or better than, those obtained from the more routine 
surgical attack upon such lesions dui'ing an inteiwal between preg- 
nancies. During the past decade, Bubis has elaborated his hypothe.sis 
and has received support from the majority of obstetricians who hn%e 
attempted his technic, although an occasional statement of disagiee- 
ment has appeared. Before the appearance of Bubis' communication, 
a .small independent experience in the same direction had demonstrated 
the validity of his conclusions, and it ha.s, therefore, been the practice 
in the clinic to subject those patients, who show old, symptom-]n'odnc- 
ing perineal relaxations, to immediate postpartum repair, provided no 
contraindication exists. 

The technic of the operation, Avhieh is performed immediately aftei 
expulsion of the placenta, does not difi’er from that followed in ofhn 
secondary repairs, but allowance must be made for subsequent iiivohi 
lion. No variations in the usual postpartum care are nccessaiy, except 
that, after repair of a complete laceration, evacuation of the hove *’ 
should be jiostponcd for several day.s, during which a low residue diet 
is given. 

During the years under consideration, 4,412 patients were delivered, 
including 1,965 primigi'avidas and 2,447 miiltigravidas. Among tin 
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The fundamental idea, tlierefove, upon which the nursing care of the 
puerperium is based, is that of prevention of infection from the nose, 
throat, and hands of the nurse to the patient, and of the prevention of 
infection from one patient to another. 

The isolation of infected patients, carriers, and unregistered cases we 
consider a most important part of the general plan of control. The 
isolation unit is virtually a small, complete hospital within the main 
hospital. It can function until complete independence from the main 
service, since it is equipped with its own pantries, nurseries and delivery- 
operating room. To this unit are sent all patients who show any evi- 
dence of infection, regardless of the cause. Here they are received in an 
observation ward until a definite diagnosis is established. Cases of puer- 
peral sepsis are further isolated in a smaller ward within the unit espe- 
cially reserved for them. AH patients in the isolation unit are separated 
by individual cubicles and are handled according to a technic patterned 
after that in common usage in contagious hospitals. In this ivay each 
patient becomes an entirely separate unit, thus eliminating the possi- 
bility of cross infections. This last point needs emphasis. If the isola- 
tion unit has no provisions for avoiding cross infections, then there will 
necessarily be great hesitancy about sending the mildly infected case to 
this unit. Certainly one would hesitate to send a patient with a simple 
upper respiratory infection to such an unprotected unit. By using the 
technic described, the patient has practically complete security from 
cross infections, and we do not hesitate to transfer even normal puerpera 
to this unit. Normal women, incidentally, who are nursing their babies, 
may be transferred there with their babies when the latter require isola- 
tion. We have not a single recorded instance of an acquired cross infec- 
tion in this normal group during eight years of operation. 

We conclude from this more or less categorical exposition of the sub- 
ject that prophylaxis against puerperal sepsis is a battle that must be 
fought on many different fronts. There are no short cuts. It is a battle 
that requires an organized effort on the part of all, an insistence on uni- 
formity of methods, a loyalty of purpose and, finally, a repetition of 
details that becomes ritualistic and automatic in performance. 


Yuki, S.; Another Deatk of a Fetus After the Administration of Quinine, Jap. 

J. Obst. & Gynec. 19: 311, 1936. 

The author reports a case of a -woman who was given 3 gr. of quinine at 2, 4, and 
6 o’clock. She was not in labor. The next morning the patient complained that 
she could not feel fetal movements. Auscultation failed to reveal the heart tones 
which had previously been heard. Uterine contractions set in shortly and a still- 
born child was bom. In a case reported by the author in 1934 autopsy revealed 
changes in the liver and kidneys which could be regarded as ha-ving been due to 
intoxication from quinine. 


J. P. Greenhii,!,. 
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latter group, 161 secondary perineal repairs were performed, an inci- 
dence of 0.66 per cent. The operations included: 

Eepair of old comidete perineal lacerations 22 

Repair of old incomplete perineal lacerations 128 

Repair of anterior and posterior vaginal walls fi 

Repair of anterior and posterior vaginal walls and cervix 3 

Repair of posterior vaginal wall and cervix 2 

161 

The results of immediate postpartum repairs of old complete tears 
were compared with those obtained in a consecutive series of secondary 
repairs of similar lesions on the gynecologic division, where the same 
technic, performed by the same group of operators, and the same after- 
care were emplojmd, hut where the patients were some months or years 
removed from the last preceding pregnancy. 

Convalescence was judged by the postoperative temperature response 
according to the following criteria : Mouth temperatures were recorded 
every four hours, day and night during the patient’s stay in bed, and 
temperatures of 100.4° F. or more were considei*ed abnormal. A diag- 
nosis of “febrile morbidity” demanded that the temperature rise to 
100.4° F. or more on any two days after operation, excluding the first 
twent 3 ’’-four hours. 

Final operative results were judged bj’’ two standards: (a) Visual 
and palpable evidence of proper healing, and (b) the functional ca- 
pacity of the repaired structures as indicated bj" the patient’s relief 
from previous symptoms. 

RESUMS 

Simple Eepair of Old Incomplete Perineal Lacerations. — One hundred and twenty- 
eight patients were subjected only to secondary perineorrhaphies immediately after 
delivery (Table I). The hospital stay was hardly prolonged above the average 
for patients who had recent lacerations repaired. There was no mortality and the 
total febrile morbidity, 11.7 per cent, was actually lower than the average for the 
clinic when the same criteria are employed. In four instances, 3.1 per cent, primary 
healing did not occur, but the final functional result was invariably good. 

Pepair of Old Incomplete Perineal Lacerations Associated with Other Plastic 
Repairs. — ^In eleven patients, perineorrhaphy was accompanied by the plastic repair 
of other injuries from preceding deliveries (Table I). It will be noted that there is 
a high incidence of one-day elevations of temperature (55.0 per cent), but that the 
puerperium was “febrile” in only one instance (9.0 per cent). The repairs all 
healed satisfactorily and the functional results were good (Table I). 

Repair of Old Complete Lacerations. — During the interval reviewed, twenty-two 
Complete tears sustained at some previous confinement were repaired immediately 
after delivery on the obstetric division, while the same operators, using identical 
operative technics and similar after-care on the gjmecologic division, attacked sixty 
complete tears some montlis or yeavs after the last preceding pregnancy (Table II). 
The advantages of repairing such old complete tears just after another delivery are 
reflected in the lower morbidity among the first group, as well as in the higher 
percentages of satisfactory anatomic heating and of functional restoration. 
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birth of a baby presenting the picture of universal edema is not a new 
phenomenon, according to reports in the literature going back to the seventeenth 
century. Its association, however, with a definite blood picture, regular appearing 
changes in the hematopoietic centers and the finding of extrameduUarj' centers of 
hematopoiesis is comparatively new. Ballantynei of Edinburgh in 1902 gave a classic 
description of the condition as he found it and defined it as “a morbid condition of 
the fetus characterized by general anasarca, by the presence of effusions in the 
peritoneal, pleural and pericardial sacs, usually by edema of the placenta, and it 
results in the death of the fetus or infant before, during, or very soon after birth.” 


Schriddes in 1910 found in the cases where there was no anatomicopathologic basis 
for the edema that there was a consistent finding of an erythroblastosis in the blood, 
a stimulation of the hematopoietic centers both intra- and extramedullar)', and de- 
posits of hemosiderin in some of the viscera, notably the spleen, liver, and kidneys. 
He considered the condition as the result of an anemia caused by some unknoiTO 
toxin, probably arising in the fetus. 

Baby C., female, premature seven months, stillborn Sept, 11, 1935. The mother, 
para iv, tlurty-four years old, of Prench-Oanadian e.xtraction, married eight years. 
No living children at present. The first baby, male, bom spontaneously, lived to 
be four years old and died of what was diagnosed as purpura hemorrhagica. Prom 
the description of this baby’s last illness the diagnosis was undoubtedly correct. 
The second pregnancy in 1932 ended in spontaneous abortion at two months. The 
third pregnancy terminated in 1933 was an intrauterine stillbirth. No autopsy, 
personal communication from the physician who delivered her stated that the fetus 
had died a week or ten days previous to delivery and that it showed no signs of 
edema but was the typical macerated fetus with which we are all familiar. 

Present pregnancy; Last normal period Feb. 9, 1935. Expected date Nov. E, 
1935. First seen by the senior author April 24, 1935, with a history of considerable 
nausea and vomiting but not persistent enough to be classed as pernicious. Con 
siderablc headache and dizziness at times. No edema. "Wassermann negative. Pur 
ing !May and .Tune she was better under careful diet and attention to the cmuncforie.s. 
During July and August much better, quite nonnal. Fetal life was first felt about 
the middle of June. Blood pressure during these months v.aried from 100/70 (o 
114/70. Urine normal. 


About September 1, she began to complain of asthenia, headaches, dizzy spell' , 
edema of the lower extremities and oliguria. Abdomen steadily enlarging. Only one 
fetal heart heard. Blood pressure rose fairly promptly to 140/90. Urine shoued an 
increase of albumin but no casts. She was put to bed, diet restricted, low protein 
and salt free. Saline cathartics each morning. This was fried for one week ' 
no rcgrc.ssion of the signs or symptoms. Blood pressure increased to 150/100. Gen 
era! condition less favorable. Pressure of the large uterus increasing the dyspne-c- 
On Peptember 9, she was sent to the ho.spital for induction of labor, ^ a")na 
examination at this time showed (he cervix two fingers dilated with the pre.“‘’ntmh 
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The one fatality, E. E., Hospital No. A-64:72, among the sixty “interval” re- 
pairs done on the gynecologic division, was probably due to pulmonary embolism. 
Autopsy was not permitted, but death occurred on the twelfth postoperative day 
within thirty minutes after a sudden attack of dyspnea associated with an imper- 
ceptible pulse and other evidence of shock, following a mildly febrile operative con- 
valescence. 

DISCUSSION 

Sucli results indicate that the older theoretical objections to plastic 
restoration of the pelvic structures immediatelj’- after delivery are 
unsupported by actual expei-ience and that the probability of satis- 
factory healing is actually improved at this time. Technically, the 
perfoi’mance of perineorrhaphy is simpler by reason of the partial, 
natural separation of the structural planes and the I’elaxation of the 
perineal tissues, while the postpartum hyperemia of the tissues ap- 
parently promotes primary union. On the other hand, cystocele repair 
may be complicated by considerable oozing and by unusual friability 
of the tissues, making satisfactory closure more difficult; for this 
reason it should be attempted only by those familiar with pehde plastic 
surgery. It should, moreover, be unneeessaiy to insist that some ex- 
perience in the usual secondary repair procedures is essential to good 
results from any gyneplastic surgery. 

SUMMARY 

In secondaiy perineorrhaphy performed immediately after a subse- 
quent deliveiy, the obstetrician has available a procedure, which (1) 
is technically simple, (2) gives more generally satisfactoiy results than 
do similar operations performed some time after the last preceding 
pregnancy, (3) is economically advantageous for the patient because 
it avoids a separate hospitalization solely for the repair, and (4) usu- 
ally does not complicate convalescence nor increase appreciably the 
duration of postpartum hospitalization. 

It is, therefore, recommended for consideration by those who are 
familiar with the surgical principles involved in the repair of perineal 
lacerations and relaxations. 
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Fig-. 1. — Marked diffuse hemopoiesis of liver. Daric granules in liepatic cells represent 

hemosiderin. XI 20. 
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part fairly liigli above the brim. It could not be definitely determined ■whether 
a deformed head or the breech was in the cervix. Abdominal examination was un- 
satisfactory on account of the tense uterus. Fetal heart present, 140 per minute. 
Hydramnios with anencephaly was suspected. Patient was given 10 c.c. of 25 per 
cent magnesium sulphate intramuscularly every four hours; a milk diet and a re- 
tention enema of chloral and bromides were given for sleep. Twenty-four hours 
after admission the membranes were ruptured and a definite breech made out in the 
cervix. Blood pressure at this time 160/100. Labor started promptly at 2 p.m. 
September 10. Deliverj' of a stillborn edematous fetus, placenta, and cord occurred 
at 9:36 A.M. September 11. Fetal movement had stopped about 9:30 p.m. on the 
tenth, and no fetal heart could be elicited thereafter. Two specimens of urine taken 
while the patient was in the hospital showed traces of albumin with many granular 
casts on one occasion and only an occasional cast on the second test. 

The postpartum convalescence of the mother was quite normal. Urine output 
increased, edema disappeared, blood pressure came down slowly so that on the 
twelfth day it was again 110/80. When the patient returned for her six weeks 
examination, the blood pressure was 116/80, no edema, and urine normal. Her only 
complaint was moderate asthenia. Blood count showed a moderate secondary anemia. 

COiMMENT 

While the first-borns are usually spared from these blood dyscraslas, from the 
outcome of the first baby in this case followed some time later by another showing 
definite signs of erythroblastosis, I wonder if the first-born might not have been 
one of the cases of congenital anemia or erythroblastic anemia which eventually 
became purpuric. 

Autopsy . — Gross and microscopic description. The body was that of a prema- 
ture stillborn infant, having a crown-rump measurement of 27 cm,, indicating a 
fetal age of about seven months. A large edematous placenta weighing 900 gm. 
and an umbilical cord 130 cm. in length were attached. There was an extremely 
marked generalized edema of the subcutaneous tissues. The soft tissues- of the 
face were swollen, compressing the eyelids. The labia were tense with fluid. Large 
ecchymotie bullae were present over the lower extremities. The peritoneal ca'vity 
contained about 250 c.c. of clear serous fluid and each pleural cavity about 75 c.c. 
The pericardial fluid was not excessive. 

The heart was of normal size and shape. The myocardium was firm and dark 
red. The foramen ovale and ductus arteriosus were patent. The lungs were 
atelectatic. The liver and spleen were moderately enlarged. The hepatic paren- 
chyma was dark red and the lobules indistinct. The splenic pulp was soft and 
homogenously red. The kidneys appeared congested. The thymus gland was smaller 
than normal. The medulla of the femur was filled with soft red cellular marrow. 

Histology. — Liver: (Figs. 1 and 2.) The principal histologic findings in the 
liver were marked erythroblastosis and very heavy deposition of hemosiderin pig- 
ment. Diffuse hemopoiesis was observed between the reticulum lining the liver capil- 
laries and the cords of hepatic cells. The majority of the blood cells were megalo- 
blasts and normoblasts. The former presented large vesicular basophilic nuclei 
containing nucleoli with a narrow rim of clear neutral cytoplasm. The normoblasts 
exhibited small round hyperchromatic nuclei with a rim of light blue to brown 
cytoplasm. Several of the cells were undergoing nuclear division. Small numbers 
of various types of myeloid cells were scattered among the erythropoietic tissue. 
The liver cords were shrunken as though by pressure of the adjacent hematopoietic 
cells. The cytoplasm of the hepatic cells was heavily laden -with brown pigment 
which gave the Prussian blue reaction for hemosiderin. The reticulo-endothebal 
cells contained little demonstrable pigment. The sinusoids were dilated and the 
blood in them showed many primitive nucleated cells. 
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Spleen: (Kg. 3.) The spleen showed diffuse hemopoiesis, the predominating 
cells being erytliropoietic. Lymph follicles were not present. The splenic reticulum 
was prominent and the sinusoids appeared distended. Many of the reticulo-endo- 
thelial cells were enlarged and filled with brick red pigment which failed to give 
the Prussian blue reaction for iron. It was considered to be hemoglobin. 

Bone Marrow (Femur) : (Fig. 4.) The spaces between the bone trabeculae were 
filled with blood cells, cMefly crythrogenic. Normoblasts, erythrocytes and megalo- 
blasts composed the marrow in about the order named, with a fe^v intermingled 
myeloid cells, megakaryocytes and lymphocytes. Fine blood pigment was not demon- 
strable here. 

Kidneys: (Fig. 5.) The architecture of the kidneys was of the fetal type with 
large hyperchromatic glomerular tufts and a moderate amount of loose interstitial 
tissue, particularly noticeable in the niedullarj'- portions. The striking finding was 



Pig. 3. — Spleen. Note enlarged reticuloendothelial cells and many nucleated erythro- 
cytic cells. X500. 

the presence of large amounts of brick red granular pigment in the lining cells 
of the convoluted tubules. This pigment like that in the spleen proved to be 
hemoglobin. A few of the smaller collecting tubules contained hyaline casts. 

Blood Smear (Umbilical Cord): (Fig. 6.) A Wright |s stained smear of blood 
collected from the cord vessels at the time of delivery revealed 11 per cent megalo- 
blasts, 17 per cent normoblasts, and 72 per cent erythrocytes among 500 cells of the 
crythrogenic series. Leucocytes were very rare. Of those present, about 65 per cent 
were lymphoid and 35 per cent myeloid. 

Other Tiss^ies: The lungs showed atelectasis. Erythropoietic cells, principally in- 
travascular, were observed in all of the organs. A section of abdominal skin 
(Pig. 7) showed marked edema of the subcutaneous tissue with small focal hemor- 
rhages. The placenta exhibited edema of the connective tissue in some of the 
chorionic villi. 
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Pathologic Summary . — Marked generalized anasarca, blood pigment depositiou, 
and erythroblastosis. The blood pigment predominated in the liver as hemosiderin 
and in the lining cells of the convoluted renal tubules as well as the reticulo- 
endothelial cells of the spleen as hemoglobin. Erythroblastosis was strikingly pres- 
ent in the bone marrow, the liver and the spleen. The heart, thymus gland, lymph 
nodes, kidneys, lung.s, skin, and circulatory blood contained erythropoietic cells. 

DISCUSSION 

The presence of erythroblastosis may be suggested by the finding of generalized 
anasarca, icterus or anemia in a newborn infant. The demonstration of a high 
percentage of nucleated cells of the erythrogenic series in a smear of blood from 
tlie infant or tlie umbilical co 2 '.d is a reliable confirmatory test. Recent studies 
made at the Bender Hygienic Laboratory in which umbilical cord smears were ex- 
amined from 59 normal cases sliowed in each instance less than 0.5 per cent of tlie 
erythrogenic cells to be nucleated. Megaloblasts were practically absent and in 
most of the smears normoblasts were encountered rarely. This is in sharp contrast 
to the cord .smear in the case presented in which 2S per cent of the erythrocytic 
cells were primitive nucleated ones. The ividc dissemination of erythroblastosis in 
various body tissues studied at necropsy indicates that this was an important feature 
of the disease. 

We have mentioned several theories that have been postulated concerning tlic 
nature and etiology of erythroblastosis in the newborn. However, none of tliese 
explain why in some cases anasarca is strikingly prominent, in others icterus !iml 
in still others anemia. May we offer the following liypothesis for consideration. 

Erythroblastosis with anasarca develops during fetal life, the nfllicted only occa- 
sionally progress to term and have never been known (reported) to live more than 
six days after birth. Apparently the destruction and excessive production of crylli- 
rocytes is very deleterious when it occurs in early fetal life. Perhaps the deposi- 
tion of hemoglobin in the renal epithelium and the continued effort to o.xcrctc this 
pigment may impair developing kidneys with resultant damming back of finid 
excretion. 

If the condition develops later in intrauterine life, the fetal kidneys are better 
prepared to perform tlicir task. However, if the erythroblastosis and destruction of 
erythrocytes progress to a fulminating degree, the patient will develop severe jaun- 
dice and succumb to icterus gravis. 

The cases of congenital anemia (Cooley’s anemia) which have been classed m 
this group are of a inucli milder nature than those exhibiting anasarca or icterus. 
'I’liey are often apparently normal full-term infants who develop marked jiallor 
and anemia, some times with slight jaundice .several days after birth. Idlest of 
these patients recover. As the erythroblastosis and destruction of blood corpuscles 
occur relatively late in life, we would expect the infant to more succcssftdly cope 
with the disease. 

1{EI-'EI{E.NCE.S 

d) Jiallantyvr, J. IF.; Manual of Antenatal Pathologv and Ilygieiic. 

Fetus, i)p. 2S.S-207, 1902, Edinburgh, Wm. Green and .Sons. (2) SchraUir, n-- 
Deutsche med. tVchnschr. 57: .'{97, 1910. 
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Pig. 6. — Blood smear (umbilical cord) showing high percentage of erythropoietic 
cells. The cells with large nuclei and little cytoplasm are megaloblasts ; those with 
small round nuclei and much cytoplasm, normoblasts. Intermediate forms may be 
termed erythroblasts. X500. 


Pig. 7. — Abdominal skin. 


Marked edema of subcutaneous tissue with small focal 
hemorrhages, X50. 
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Microscopic Examination . — (a) Tissue was covered by single layer low columnar 
cells, sliomng very slight infolding. Underlying glands were rather numerous; 
they varied considerably in size and shape, many being small and round and otliers 
showing slight cystic dilatation. Glands were lined by single layer low columnar 
cells; in some areas this epithelium wms quite -edematous. Supporting stroma was 
moderately dense and in most of tlie section showed considerable edema. Numerous 
lymphocytes were seen throughout the stroma (Fig. 1). (b) Stroma was dense 

and fibrous; in many areas it was quite edematous. Blood vessels were engorged. 
Numerous corpora albicantia w’cre seen throughout the stroma. For most part the 
ovary was replaced by rather solid masses of tumor cells which were small and deej) 
staining, resembling granulosa cells of normal follicle. The cells were compactly 
arranged and showed little variation in staining properties: occasional mitosis was 
seen. In some areas small glandlike or cj’stic spaces were noted lined by single layer 
small cuboidal cells; this layer of epithelium was directlj'- supported by tlie tumor 
cells. The cells invaded the stroma in man}' places; in more solid areas fine fibrous 



1. — MicrophotoRreph of endometrium .sliowing' moderate liyperplM.«l!i. 


eonneclivf! ti.x.'iue stroma was .'•een. Otlier .‘•cctions showed larger cy.slic areas similar 
to tliosc described, in which considerable necrosis and degeneration were noted. In 
some places normal ovarian stroma was markedly edematous and contained consider- 
able o-xtravasation or red blood cells along with lieinosiderin depo.sits (Figs. 2 and d). 

Diagnosis . — (a) Glandular hyperplasia of cndoinclrium. (b) Granulosa cell tumor, 
left ovary. 

This patient was .«eon again on April lii, IPgo. Her operative inci.sion wiis v.dl 
healed. There was no evidence of recurrence of the ttimor. The uterus "as 
tremely small, fsiic was last seen on Feb. ‘Jti. Ih.'lii. No change was touml as < mri 
pared to her previous visit. .She .st.atcd that she was having marked hot fhislie- am 
w:is extremely nervous. .She had never experienced llie.^e sym{)tonis before .'dtliong i 


her mcnopau.-e had occurred at the age of forty- four ye.ars. 

In view of marked sensitivity of the follicular sy.-tem to nidium Iherap}, 
use of this form of treatment is immeiliately suggC'-fed in (he granulosa cell tun.o,. 
This ease, therefore, is of considerable interest. .\t a stage when the tumor .'a 
too small to lx? easily detected clinically, radium therapy w:is utilized. U'o sap 




RADIUM THERAPY IN URANULOSA CELL TUMOR 

OP THE OVARY 

William E. Studdiford, M.D., New York, N. Y. • 

13 ECENTLY in listening to a general discussion of ovarian tumors by Pemberton, i 
^ a patient with a granulosa cell tumor was mentioned, who, unfit for operation, 
was receiving radium therapy. The speaker stated tliat he had been unable to find 
any information on the effect of radium on these tumors. Novak and Brawner^ 
state that few reports have been made on this form of treatment. In view of this, 
it was felt that the following case would be of interest. 

Mrs. G. M., aged sixty-seven j-ears, widow, para ii, gravida ii. Menopause at 
forty-four years of age. No bleeding imtil present histoi-y. No menopausal 
symptoms. On June 7, 1933, she had vaginal bleeding which persisted for a month. 
The patient was treated bj' Dr. Charles Larkin of Waterbury, Conn. He performed 
a curettage and cauterized several nabothian cysts. Following this 100 mg. of 
radium were placed in the uterus and left for thirty hours. Sections of these 
curettings showed hj’perplastic endometrium with no evidence of malignancy. 
At the time of the operation there was noted a small fibroid on the right side of 
the fundus. No further bleeding occurred, but on return to Dr. Larkin on 
June 26, 1934, he found a cyst of the left ovarj' which was described as being 
about the size of an orange. He noticed at the time that the uterus was small 
and in good position. He advised operation but the patient ignored this advice. 
She was seen for the first time by the author on March 1, 1935, when she stated 
that she had been bleeding for about one month. 

The patient was an elderly female who appeared in excellent condition. General 
physical examination negative except for slight thickening of bracliial arteries. 

There was an elastic mass which rose out of the pelvis about halfway to the 
umbilicus. A cystocele of moderate degree and a small rectocele were present. The 
cervix was posterior and normal except for small scar on the posterior lip. A 
cystic mass arose from the left adnexa and passed in front of the uterus. It was 
continuous with the mass felt abdominally. Blood pressure 150/72. Urine examina- 
tion negative. 

On March 11, 1934, following a curettage, a laparotomy was performed and a 
left ovarian tumor measuring 14 by 11 Cm. was removed together with the tube. The 
right ovary was extremely atrophic. The uterus lay behind the tumor and appeared 
only slightly smaller than the organ of a female in active sexual life. Nothing 
further was done and the abdomen was closed. Convalescence was uneventful, the 
patient being discharged on the seventeenth day. 

A hormone study was made by Dr. Raphael Kurzrok on the urine collected during 
the first twenty-four hours after operation. At least 8 rat units of female sex 
hormone per liter were found. 

Pathologic Examination . — Ovary irregular, soft, cystic, mass 14 by 11 by 6 cm., 
greenish purple color, and made up of several loculi. On one surface was a small 
cj-stic area, contents of wliich have been evacuated; it apparently measured about 
3 cm. in diameter. On section tumor was made up of numerous small cystic areas, 
the largest being approximately 4 cm. in diameter. The lining of these cystic areas 
was smooth, and they contained thin bloody fluid. Major portion of tumor, however, 
was formed by soft friable solid tissue which in turn had numerous minute cysts 
scattered throughout. 
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getlier witli tlie appearance of the endometrium show that in this particular case 
radium had no effect other than to mask the clinical picture by temporarily con- 
trolling the uterine bleeding. That this form of therapy did not affect the func- 
tional activity of this tumor, even for a short period, is suggested by the fact that 
menopausal symptoms appeared for the first time after the complete surgical re- 
moval. 

While one is not justified in making assumptions on the basis of one case, never- 
theless the following conclu.sions are suggested: 

1. Radium, while very destructive to the normal follicular system in large doses, 
does not have the same effect on neopla.stic granulosa cells. 

2. Bleeding, accompanied by benign endometrial hj-perplasia, in the postmeno- 
pausal woman, strongly suggests the presence of granulosa cell tumor. A laparot- 
omy is justified in the pre.sence of these findings. 

3. The treatment of this type of tumor is surgical, unless there are strong contra- 
indications to operation. 

REPERENCE.S 

(1) Fenxherton, F. A.: Ovarian Tumors. Address before the Queens County 
Surgical Society, April 29, 1936. Personal communication. • (2) Nwal:, E., and 
Browner, J. N.: Am. .T. OnsT. & Gynec. 28; 637, 1934. 


PLACENTA ACCRETA FOUND AT CESAREAN SECTION 
Albert Mathieu, M.D., P.A.C.S., Portland, Ore. 

tT ORTUNATB indeed is the one who finds placenta accreta at cesarean section 
rather than following vaginal delivery of the baby'. Phancufi in 1933 collected 
82 cases of placenta accreta and stated that the mortality rate was 72.1 per cent 
in cases where manual extraction of the placenta was done through the vagina; 
5.8 per cent following delivery' by vagina in cases where the diagnosis was made 
sutficicntly early and in which abdominal hysterectomy was done; and 36.3 per cent 
in those cases of a similar class in which vaginal hy'stcrectomy was done. Irom 
this follows the fact that the earlier abdominal hysterectomy is done after the dis- 
covery' of the placenta accreta, the lower the mortality rate will be. I have been 
able to find in the literature eight ca.ses of placenta accreta which were found 
during cesarean section (Table I). Tn all these cases, except one, immediate supra 
vaginal amputation of the fundus was done with the result that all mother.s and all 
I'abies lived. Tlio following description of my' case liclps to substantiate the helifi 
that practically all cases of placenta accreta are associated with other anoiiialie.s, tl'C 
most common of wliich are tJie results of injurie.s to the endometrium by medica- 
tion or instrumentation, fibroids of th-e uterus, diseases of the endometrium, placenta 
lirevia, or anatomic anomalies of the uterine body'. Aa will bo seen in, a study o 
this case, there was a peculiar combination of abnormal circumstance.^. 


CASE REPORT 

A forty-threc-year-old primipara was first seen by me .June 6, JtiL’.a. Her history 
was ncuative except for a riglit oophorectomy' four years biffore. Her Ia‘-t m' • 
slTual period wa« on Dec. 22, 1924. PJiy.sical examination at the time she ctm'-u L 
me revealed a .=ix months’ pregnancy with no abnormalities demonstrable, e.tcq 
a cyst of the cervix and a moder.'ifc anemia. At the end of her eighth montli. A‘Vj 
2'<, 192.'). examination witli a speculum revealed that the cyst on the cervix ^ 
increased eon.siderably in sire. It vras tis large as a lemon ami over its j'O’-t'f- 
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position that the tumor was present at this time rests on fairly good grounds, inas- 
much as the patient was bleeding from a hyperplastic endometrium at the age of 
sixty-five. The dosage of 3,000 mg. hours which was used is sufficient to completely 
destroy the follicular system in a young woman. However, while uterine bleeding 



Fig. 2 , — Low power miorophotograpb showing typical arrangement of granulosa cell 

tumor with folliculoicl space.s. 



Fig. 3. — Higli power microphotograph of same field. 


ceased, the tumor continued to grow and was first noted clinically about one year 
later. About twenty-one months after the use of radium, the tumor was large 
enough to be apparent on abdominal inspection and uterine bleeding had recurred. 
The histologic appearance of the tumor and the hormone findings in the urine to- 













UlVibiUlN. 

AiMElUUAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Herein is described the ninth case, a primipara, aged forty-three years, -with tlie 
baby in breech presentation, a large cyst of tlie cervix almost filling the upper 
vaginal tract, and an almost complete stenosis of tlie cervical canal. 

Because of these complications a cesarean section was done and the placenta 
accreta found. 


Table I. Placenta Accketa Pound at Cesarean Section 


NO. 

AUTHOR 

1 FATE* 

COMPLICATION.? 

OPERATION 


c 

1 

Kwartin and 

L 

L 

Previous section 

Supracervical 


Adlers 



Threatened rupture 

Hourglass contraction 

Thin scar 

Asymmetry of face of fetus 

hysterectomy 

2 

Solomons^ 

L 

L 

Former dead baby 

Abortion 

Hysterectomy 





Premature rupture of mem- 






brancs 


*1 

Reeljs 

L 

L 

Former premature birth 

Subtotal 





Curettage 

Hemorrhage 

Inversion of uterus 

hysterectomy 





Salpingitis 

Peritonitis 

j 

Hysterectomy 

4 

Neumanns 

L 

L 

Twin pregnancy (one fetus pa- 





pyraceus) 




1 


Abortion one year later 


5 

Neumanns 

L 

L 

Placenta previa 

Abortions 

Manual removal 





Placenta previa 

[ of placenta 

6 

Joachimotats^ 

L 

L 

Osteomalacia 

HjAstercctomy 





Contracted pelvis 

Atony 

Perforation of uterus 

Supravaginal 

i 

Bakanows 

L 

L 

Ruptured uterus (due to growth 





of placenta tlirough uterine 
wall) 

hysfcrectonn 





Placenta previa 

Ily-sterectoiny 

8 

Breuers 

L 

L 

Previous adherent placenta 
Vaginal infection (thrush) 





1 

Bicornatc uterus 



•Kate; M — mother; C — ehilil ; L — lived. 


A supravaginal liy.sterectoniy was performed followed by a blond transfusi'>r>- 
Wiicn the fundu.s of the uteru.s was removed, an opening in the cervical canal freni 
tlie in.sidc could not be located. Both the mother and the baby lived. 

Examination of the mother .some months after ojioration showed that the i.'sj 
of the cervix liad disappeared entirely and that the eorvix had assumed its norm.i 
configuration. 
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surface extended a vein as large as a match. Neither with the speculum nor with 
my finger by manual examination could I find the external os or any sign of a 
cervical opening. Apparently this must have been a pinpoint opening. The breech 
was below. The blood pressure was 110/60. The urine examination showed a slight 
trace of albumin. The height of the fundus was 34 cm. The patient had consider- 
able pain in her back and sides. Because of the cervical cyst with the large vein 
on its posterior surface, the apparent stenosis of the cervix, the breech presentation, 
and the fact that the patient was a primipara at forty-three years of age, I 
decided to do a cesarean section at term. 

The patient was examined at weekly intervals. The blood pressure remained at 
approximately 120/80. The height of the fundus increased to 36 cm. The baby 
remained in breech presentation. The urine was consistently’- negative. Tlie cyst 
of the cervix, however, seemed to be growing in proportion to the growth of the 
uterns, so that at the time of the operation it practically filled the entire upper 
vaginal tract. 

Several days before the estimated date of confinement a classical cesarean section 
was started, and the abdomen was opened to the right of the umbilicus for a 
distance of 12 cm., one-half above and one-half below tlie umbilicus. The uterus 
was opened and a male child weighing 4,285 gm. was extracted. On attempting to 
remove the placenta it was found to be grown into the myometrium and attempts 
to wipe it loose with a towel were of no avail. At each effort masses of placental 
tissue were left attached to the uterus. As considerable blood was being lost during 
the procedure, a rapid supravaginal hysterectomy was performed. At this time an 
effort was made from above to find a cervical opening inside the uterus, but none 
was apparent. 

The patient suffered severe shock during the operation, but following a blood 
transfusion she had a normal postoperative course. On the twelfth postoperative 
day, because of severe backache, a vaginal examination was made. It was found 
that the cervical cyst had shrunk to the size of an egg; and a small dimple, which 
was probably the external os, could be felt. In the beginning of the third week 
she developed a phlebitis in the left leg with a fever of 101° F. This subsided 
gradually, and she left the hospital after a stay of forty-seven days with her left 
leg slightly swollen. Eight months after the cesarean section, examination revealed 
that the cyst was practically gone and only a very small external os could be seen. 

The pathologic report on the removed specimen was: Gross Examination: 
Fundus of the uterus with placenta attached has been removed. Parts of placenta 
are very firmly attached to the uterus. No lines of demarcation can be made out 
on gross examination. The placental substance has apparently grown directly into 
the uterine tissue. A number of fibrous infarcts are present about the borders of 
the placental substance and they also have a very close contact with the uterine wall. 
The placenta is apparently no larger than normal size. Cord attachment is about 
two inches from one border. Cut sections through the placental substance show it 
to be apparently normal. Microscopic Examination: Section through the placenta 
and uterine wall shows no distinct line of separation. The covering of the placental 
villi is continuous with the connective tissue stioraa of the uterine musculature. 
Some of the chorionic villi are in the formation of islands which are entirely sur- 
rounded by uterine muscle. The condition is chaiacteristic of that described by 
Polak and Phelans as placenta accreta. 

Diagnosis : Placenta accreta. 


SUMMARY 

A review of the literature (Table I) revealed that eight cases of placenta ac- 
creta had been found at cesarean section, and a stmly of these cases showed that 
varied complications preceded or accompanied each one. 
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lower extremities not disturbed. Eeflexcs: all deep reflexes in the lower extremities 
were hj'peractive. There was a positive Babinsky and Oppenheim on the left and 
positive Chaddock on the right. Ankle clonus strongly suggestive on the riglit. The 
abdominal reflexes were absent. Pain perception above the level of tlie third dorsal 
segment distribution was felt more clearly and promptly. 

Eoentgen examination of tlio chest failed to reveal a tumor but did reveal a 
marked scoliosis of tlie lower cermcal and upper dorsal region of the spine. 

Clinical Impression of the Neurologist . — ^Pressure against the spinal cord at the 
level of about the fourth dorsal segment. 

Because of the above findings and because sterilization was strongly advised, de- 
livery through the abdominal route was elected and she wms so delivered of a full- 
term, living cliild which was normal in every respect. After her recovery it was 
found that she could walk a little but that there was still considerable weakne.<5S 
of the lower e.vtremities. Two iveeks after her operation an exploratory operation 
of her chest was performed and a dense massive intrapleural tumor was found. 
Tliere was definite evidence of pressure over the region of the fourth dorsal vertebra. 
The tumor was entirely immobile and biopsy was taken. Slie was discharged with no 
change in symptoms. 

Pathology . — Sections from the biopsy showed a mass composed of interlacing 
hyaline fibers between which lay elongated and spindle cells. There were many 
normal nerves and large encapsulated areas in which the nerve cells ^s'cre compressed 
b}' intermingling hyaline fibrillae presenting an almost solid and nodular growth. A 
portion of the i»lcura attached to the growth showed a mild lymphocytic infiltration. 
There was no histologic evidence of malignancy. 

Examination of the patient eight months later revealed the skin lesions still 
present but having subsided roughlj’ to the extent of 40 per cent. The patient 
had been bedridden for the last six months and neurologic signs were accentuated to 
a marked degree. Tliore was comi>letc paralysis of both lower extremities; all forms 
of sensation rvere absent. Muscle sense of the lower e.vtremities showed no cliangn. 
The Babinski sign was strongly positive on botli sides. A beginning atrojfiiy of 
the lower extremities was noted. The systems otherwise were entirely normal. The 
baby showed no pathologic signs wliatsoevcr, had progressed normally in weight and 
gave the general picture of a normal, healthy infant, 
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Digonnet, Chenebault and Eouchy: Two Cases of Puerperal Phlebitis Treated by 

Novocaine Injection of the Lumbar Sympathctics, Bull. Soc. <1 'olmt. ct do gynw. 

25: 215, 1936. 

The authors report two case.s of phlegmasia alba dolen.s which occurred during 
the puerperium and which they treated therapeutically according to tlie technic of 
Lcriche, namely, by the injection of novocaine into the lumbar .sympathetic system. 
The authors describe their technic in detail. They ob.^erved an immediate hencflcml 
efTeet. The p.atient c.vpericnecd a noticeable increase in heat and a r.apid sub- 
sidence of the pain. The course of the phlcbiti.s was eon.'-iderahJy shortened. 

J. P. GtmKKHII.!.. 



PREGNANCY COMPLICATING NEUROFIBROMATOSIS 
WITH ASSOCIATED INTRATHORACIC TUMOR 

Hugh B. McNally, M.D., Baltimore, Md. 

(From the Department of Obstetrics, School of Medicine, Unwersity of Maryland) 

A LTHOUGH tliere are comparatively few cases of pregnancy complicating 
neurofibromatosis reported in tiie literature, the entire subject has been so 
completely reviewed and presented in the recent articles bj^ Sharpe and Young and 
Kushner, that, to do so again would be useless repetition, therefore it is ■wished 
only to add one more case report as an additional observation of this interesting 
plienomenon. 

Kushner, Hirsch, Nishizaki, Sharpe and Young have reported cases of neurofi- 
bromatosis aggi’avated by pregnancy. Sutton reports a case which subsided after 
pregnanej'. Others have reported cases in rviiicli there was no change following 
pregnanej-- as is true of the present case. Wise and Eller observed a case appearing 
at tlie time of childbirth. Tlie consensus of iuidings seems to indicate that preg- 
nancy may reveal otherwise latent neurofibromatosis, that it may definitely ag- 
gravate preexisting disease and that following pregnancy symptoms may subside 
only to reappear with a succeeding i^reguancy. The olfspring may or may not show 
manifestations of the disease. 

H. 0., colored, aged twenty-one, primigravida, was admitted to the University 
Hospital at term, complaining of progressive weakness of the lower extremities 
and inability to walk. Her family history was noncontributory and her past history 
was negative except for the skin lesions which are characteristic of the condition 
and which had been present since early childhood. One year ago her legs suddenly 
became weak and tlie wealuiess progressed until she found she could not walk. She 
was seen in another hospital where a diagnosis of mediastinal tumor was made 
and exploratory operation advised. A large imbedded tumor was found pressing 
upon the upper dorsal and lower cervical vertebrae, biopsy diagnosis was that of 
neurofibromatosis (von Eecklinghausen’s disease). Despite the fact that no attempt 
was made to remove or change the position of tlic tumor, the original symptoms 
almost entirely disappeared, and she was fairly comfortable until about the thirty- 
sixth week of gestation when the symptoms reappeared and she was admitted to 
this hospital for study. Her past history prior to the original attack had been 
negative except for the skin lesions as noted above. 

On admission, physical examination revealed a well-developed young colored woman 
whose whole body surface was covered with numerous macular, dark brown, pigmented 
areas which stood out prominently on her brown skin; they varied from 1 to 2 cm. 
in diameter. The lesions were not tender or painful and were circumscribed by an 
area of pigmentation lighter in hue although still darker than the surrounding 
skin. There ivas some limitation of expansion of the right chest and percussion 
note was slightly impaired at the base on tliis side. The abdomen contained a full- 
term pregnancy. 

Fcurologic Examination . — Muscle power, tone, and development of the upper 
exfremities was in no way affected. All deep reflexes in the upper extremities were 
within normal limits. There was no disturbance of sensation. There was very 
marked weakness in both lower extremities. There was a slight hypertonicity of the 
lower extremities. Sensation: there was definite hypoasthesia to all forms of stimu- 
lation below tlie lower distribution of the third dorsal segment. Muscle sense of the 
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tion revealed a hand and arm down beside the liead. Under ethylene anesthesia, the 
extremity was replaced and a large Yoorhces’ bag introduced. At 12:30 p.m., with 
the cer-vdx fully dilated, the bag was expelled and the head descended to the pelvic 
floor. Delivery occurred spontaneously at 1:15 P.M. The third stage was normal 
with less than the usual blood loss, and the puerperium was afebrile. 




P'lp. 3. — Roontgcnograni. TJie relationslilp.s are !i« in 1 and 2. 

The child, a normal male, weighed 3,0.50 gm. There was no asphj'xia. The po.'^t- 
natal cour.se was uneventful. 

Routine examination of the secundinc.s whic-h weighed 735 gm., revealed the condi- 
tions apparent in Fig. 1. In the mcmbrane.s, a few eentirneter.q from the edge of the 
mature placenta, two couipressed fctuse.s of approximately the ."aine .“ize lay side by 
side, while beyond them was the compre-'.-ed, atrophic placenta to which they v-ere 





TWIN PAPYRACEOUS FETUSES IN A TRIPLET PREGNANCY 
R, M, Collins, M.D., Council Bluffs, Iowa 

(From the Department of Obstetrics and Gynecology, State University of Iowa) 

rpETUS papyraceous (or compressus) is a well-recognized and not uncommon condi- 
tion. In the usual case, one child of a twin pregnancy (usually binovular) dies 
from lack of nourishment at approximately the middle of the gestation period and 
becomes compressed between the amniotie sac of the sur^dving fetus and the uterine 
wall. Partial mummification ensues and at delivery the outlines of the fetus are 
visible in the membranes. Much more rarely, as in the following case report, a triplet 
pregnancy goes to full term with twin papyraceous fetuses and a single living child. 

A. W., Hospital No. H4:482, white, married, aged thirty-four years, was admitted 
to the University Hospital Sept. 20, 1934. Pour previous single pregnancies had 



Fig-. 1. — Photograph by reflected light. The placenta of the normal child is on the 
left, with- the papyraceous fetuses in the center, and the atrophied placenta of the 
twins in the retracted tissue on the right. 

ended in the birth of normal children. In 1925, two partial thyroidectomies had been 
performed for cosmetic reasons, because of a large sjuaptomless goiter. The last 
menstrual period began on Jan. 1, 1934, with the expected date of confinement 
Oct. 8, 1934. The pregnancy had been uneventful except for moderate nausea during 
the first trimester, and there had been no reason to suspect multiple pregnancy. 

Examination revealed an apparently normal uterine pregnancy practically at term. 
Pel-vic measurements were normal. There was a large adenomatous goiter associated 
with slight tachycardia (pulse rate, 90 to 130 per minute) and a basal metabolic 
rate of plus 46 per cent. Laboratory findings, including the blood Wassermann, were 
negative. 

Following medical induction of labor with castor oil, quinine, and pituitary extract, 
labor pains began at 7:00 a.m. Sept. 26, 1934. The fetus lay in L. O. A. and the 
head was fixed. At 8:10 a.m., the membranes were ruptured artificially to stimulate 
contractions. At 10:00 a.m,, when the cervix was dilated to 5.0 cm,, rectal examina- 
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tlie true promontoiy of tlie sacrum. Naturally in multiparous ivomen one lias less 
difficulty in obtaining the diagonal and true conjugate because of the relaxation of 
the pelvic structures. 

In using my instrument, the first three measurements, diagonal conjugate, true 
conjugate, and thickness of the pelvic bone are obtained as folloivs: 

The small piece of the instrument is placed upon the long section whicli is held 
with the curve upward so that the upright arm is nearest to the curve. (Fig. 2). 
After examining and ascertaining the position of the promontory M'itli the two 
examining fingers, the instrument is inserted alongside of the fingers with the 
curve upward and the shoulder inward.. The instrument is worked into place past 
the side of the cervix upward to the promontory, placing and holding the shoulder 
of the instrument in place with the fingers or fingernail of the middle finger in the 
depression behind the upper end of the shoulder of the instrument. The left hand 
adjusts the upright sliding section bene.ath the pubic bone and the diagonal con- 
jugate measurement is read off on the long section in centimeters. Then the left 
hand elevates the upright arm within the vagina and against the pubic bone; with 



outward traction the true conjugate reading is seen upon the centimeter scale on 
the long section and the thickness of the pubic bone upon the suiiill section scale. 

Fig. 2 shows how this instrument is adapted to the jiclvic inlet, dlicso three 
measurements can then be taken whenever the examining fingers arc able to distin- 
guish the promontory of the sacrum. 

Thc.«e inside measurements should always be taken ivith caution, so n.« not to 
injure the ceivix nor disturb the presenting part when it is in the pelvis. Naturally 
if the presenting part is below the brim, it is not necessary to mca.siiro the true 
or diagonal conjugate. 

Continuing the u.'^c of these two pieces together, the anteroposterior diameter of 
the outlet can bo obtained a.s also the depth of the pubic bone. This h done by 
placing the curved tip upon ihe end of tlie .-^acrum po.stcriorly wliile the upright 
arm is held just beneath the inildc arch, then tlic centimeter meaHurc is read off 
on the shaft of the long member as you face it. Thi.s gives the antcroj.osterior 
diameter of the outlet. The depth of tlie pubic bone can be accurately mea.^ured 
upon the small section, anteriorly. 
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attached. A photograph, with a strong light source beneath tlie specimen, Fig, 2, 
showed the relationships more clearly, while the roentgenogram. Pig. 3, demonstrated 
the approximately equal development of the two compressed fetuses. The specimen 
was preserved intact and no attempt was made to determine bj* histologic examination 
of the membranes the essential character of the twin development, although it seems 
more probable that they were uniovular. 

"We are indebted to Mr. Frederick W. Kent, Universitj- Pliotographer, who took 
the photographs, and Mr. R. M. Tarrant who made the x-ray film. 


AN INTERNAL AND OUTLET PELVBIETBR, COSIBINED 
Lester R. Mellor, M.D., Syracuse, N. Y. 

T he taking of the outlet as also the internal pelvic measurements in the past 
has usually been found very unsatisfactory. Tliis fact has been observed quite 
generally by both obstetricians and general practitioners who have been doing ma- 
ternity work. 

Those measurements which are so essential to the practice of good obstetrics 
have repeatedly been found wrong, due to various causes. First, the careless 
localizing of the anatomic points from which these measurements are taken. Second, 
tlie use of instruments Avliich, although theoretically perfect, are practically of 
little value for everyday use. 

Realizing the above difficulty and striving for better technic in this procedure, 
during the last few years, I have combined the best points of several instruments 
and, with essential changes, have developed the present combined instrument. 

This instrument (Fig. 1) is made up of three parts: (1) a long curved four-sided 
section with the centimeter measure upon the front and back in the proper position 
for reading when in use, (2) a transverse, telescoping section fitted to slide upon 
the long piece, and (3) a short piece Avith an upright arm, wiiich also slides on the 
long section, after remoAung* tlie transverse member. The long section, Avith tlie 
transverse member fitted upon it, makes an outlet pelvimeter, Avhile the small mem- 
ber replacing the transverse upon the long section becomes an instrument for internal 
pelvimetry. 

The taking of the diagonal and true conjugate is usually a difficult and at times 
impossible undertaking, either Avith or without instruments, due to various reasons. 
First, in primiparas, the firm perinei interfere with the necessary upward pressure 
Avhich the examining finger.=i must make to reach the promontory of the sacrum; 
second, the tilt of the pelvis makes it impossible to measure at times; third, a 
presenting part in the peh’is may make it impossible; fourth, some multiparous 
women have firm perinei which make the measurement difficult to take; fifth, pain, 
caused by the examination, may make it impossible without an anesthetic. 

Naturally, if the promontory of the sacrum cannot be reached by the fingers of 
the examining hand, then one cannot hope to .apply an instrument by hand to that 
point and be sure that it has reached its goal and, Auce A^ersa, if one can reach it 
Avith the tip of the examining finger, then it can be measured more accurately with 
an instrument. 

I have repeatedly demonstrated the above observations to students, internes, and 
some fellow practitioners, also the possibility of confusing sacral ossifications with 
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This instrument is of special value in funnel and generally contracted pelves and 
in the accurate nieasuremenls of borderline cases, vhich naturally require the best 
judgment in their method of delivery. 

Closer observation on tliese pelvic measurements and correct interpretation of 
their significance, vheu considering the best method of delivery to safeguard 
maternal and fetal life, cannot help but to improve our mortality and morbidity rate 
in the future. 

Inasmuch as the bijiarietal diameter of the fetal skull is of such significance in 
borderline cases of pelvic contraction, I have been making biparietal notations in 
reference to fetal weight. In a small series of 100 cases, 93 per cent of babies 
Aveighing 6 pounds or over had a biparietal diameter of 9 cm. or more, Avliile 84 
per cent of babies under 6 pounds had a diameter averaging 8.4 cm. Only 3 babies 
under 6 pounds had a biparietal measurement of 9 cm. Generally speaking, bi- 



Fip. 3. — Outlet pelvimeter has been taped in place. .Small internal .section of In- 
.strument has been removed and transverse section threntlcd upon Ions' section. 
Readings can be ob.servcd for botli posterior sagittal and transvcr.se outlet after in- 
struments arc removed as r.atchetlng keeps centimeter measure correct. Instru- 
ment made by Donald Tboma.s, llC 'VVindbain Street, Syracuse, N. T. 


jniriotal measurements of babie.s at birth, weighing from 7 jmiinds uj>, did not in- 
crca.se with their dilTerenee of weight and were therefore usually as difticult to de- 
liver at 7 pounds in. contracted or borderline pelves as those weighing much more. 
Under G pound.s, the biparietal diameter is usually markedly reduced from 1 to 
1,5 cm., making delivery of thc.se lighter weight children more .oucces.sfiil in moder- 
ately contracted pelves. 

Premature infants do not stand prolonged labor very avcH in contracted or funnel 
pelves and a closer check u])on the fetal heart is advisaide in these casc.«. 

The saying that small babies have large head.s and large babies relatively Hniall 
hcad.s ranst be considered the rule, unless you can prove ollierwlsc in flio individual 


case. 
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To continue tlie outlet measurements, remove the small member and put the 
transverse piece upon the long section as follows:’ 

The transverse section is held with the centimeter reading to tlie riglit, while 
the long section is threaded into the window of the encircling band upon the 
crosspiece with the curve toward the patient and the shoulder end downward. 

With the patient’s hips well over the end of the table so that the sacrum is 
readily felt at its tip and free of pressure, you are now ready to measure the 
transverse of the outlet and the posterior sagittal diameter. 

The instrument is held by placing the thumbs in the two oval rings, thumb nails 
facing each other and touching the measuring, points on the instrument which are 
fitted to the tuberosities of the ischii. This measurement is made upon the tuberos- 
ities edge and not taken from witliin. 



Fig-. 2. — Showing use of internal pelvimeter, taking tlie true conjugate and thickness 
of pubic bone while in place. This demonstrates the curve in the long section so as 
to reach more fully the promontory when presenting parts, uteiais or cervix, are in 
the way. Smali ring under instrument is for traction to complete accuracy in 
measuring both the true conjugate and thickness of pubic bone on smaller in- 
strument. 

By proper palpation with the thumb tips going beyond and then returning, one 
eventually can most accurately secure this measurement, which becomes evident on 
the transverse bar as it is adapted to the perineum of the patient. 

Next, by placing the thumb and first finger of the right hand into the cups on 
the transverse member and pressing firmly against the tissues to retain its position, 
the thumb and first finger of the left hand adjusts the curved section at its tip 
to the end of the sacrum, posteriorly. The posterior sagittal reading becomes 
evident at the lower inner edge of the window w'here tlie sections cross. 

The instrument can then be removed, with readings unchanged, as the ratchets 
hold their adjustments (see Pig. 3). With tliis type of instrument, all measurement 
points are checked up with the finger tips and recordings are correspondingly ac- 
curate. 
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livery sliould be accomplished as quickly as possible in the interests of both mother 
and baby. The patient had already had 1/6 gr. of morphine and 1/150 of scopola- 
mine five hours previously vdth rectal-ether-oil four hours pre-viously. 

Under deep ether anesthesia in the deliverj^ room, it was found that the uterus 
was moderately tight but would relax and the presenting part could be displaced 
from the brim of the pelvis. Internal podalic version seemed to be the best method 
of delivery. The cervix was fully dilated and fully effaced. Because of the 
persistent tone of the uterus even under an anesthetic, % c.c. of adrenalin chlo- 
ride 1-1000 was administered intramuscularly. Following this there was prompt 
relaxation of the uterine musculature, allowing internal podalic version to ho ac- 
complish with comparative ease. With the version completed a nine-and-three- 
quarter-pound male child was slowly extracted without difficulty. The after-coming 
head was delivered easily and without the use of forceps. The baby showed marked 
asphyxiation and pallor. Respirations were established artificially. The placenta 
separated spontaneously at the end of five minutes and was easily expressed from 
the vaginal vault and cerwx without unusual bleeding. 

After a change of gloves the birth canal was thoroughly explored. No lacerations 
could be detected in the vaginal vault, cervix, lower uterine segment, or fundus. Tlie 
uterus seemed to lack tone and remained large, and there was a tendency to excess 
bleeding. This failed to re.spond to the usual oxytocics administered by hypodermic 
The uterus and vagina w'ere tightly packed with iodoforn; gau/.e. All bleeding was 
controlled. The fundus was now easily palpable as a firm ball rising two-thirds of 
the way to the umbilicus. The patient’s general condition was good. The blood 
pressure W’as 130/90 and pulse 90. Patient was returned to bed. 

About two and one-half hours after delivery the patient was suddenly seized with 
sharp pain in the right upper quadrant of the abdomen which radiated upward into 
the right shoulder. The pulse was 100 and the blood pressure 130/80, The entire 
abdomen was reported to be tender. Pain was controlled by morphine. Three hours 
later she again required morphine for the upper abdominal and shoulder pain. The 
patient was vomiting and was given 1,000 c.c. of normal saline, intravenously. I 
saw' the patient at this time. Her general condition was good, and her abdomen was 
somewhat tender. The pulse remained at about 100 to 110 wdth no drop in blood 
pressure. There was no bleeding. Possible undetected uterine rupture was considered, 
but since the bleeding had been controlled and her general condition was good, lap- 
arotomy was not done. 

During the night she required ser-eral hypodermics of morphine to control pain and 
restlessness. The pulse increased in rate up to 150 and temperature rose to 101 . 
Tlierc was profuse sweating. A blood count taken early the next morning about 
ton hours after delivery showed hemoglobin of GC per cent, red cells 3,150,000, white 
cells 17,800 and polymorphonucloars 92 per cent. The white count repeated four 
hours later, that is, about fourteen hours after delivery, showed white colls 28,000 and 
polyinorphonuclears 92 per cent. 

Twenty-four hours after delivery her blood pressure was 120/90. Tlierc was gen- 
eralized abdominal tenderness and distention, pulse was 140 to 100, and the patient 
was extremely ill. She was given a clysis of 5 per cent glucose, and arrangements 
were made for transfusion. Four hour.s later after receiving the transfusion the 
pulse was 152, the abdomen was more distended and markedly tender, and there was 
persistent vomiting. The blood count at this time was, hemoglobin 95 per cent, red 
cells 4,050,000, white cells 23,400, and polymorphonucloars 92 per cent. At- this time 
it was our opinion that this patient %vas sufTering from acute peritonitis probably 
due to a tear through the broad ligaments or through the uterus. Her condition was 
very poor. AVe felt that our only hope would be an exploration under local anes- 
thesia. 
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Accuracy iu pelvic mensuration becomes most important ■when the type of pelvis 
deviates from normal and the question of how to deliver to secure the best results 
for mother and child frequently presents a very difficult problem. 

In my hands, this new pelvimeter has proved very useful, it is small, easily 
carried, easily read and surprisingly accurate when the anatomic points are first 
cheeked by the examining fingers. 

608 East Genesee Street 


RUPTURED UTERUS: PERITONITIS, OPERATION 
AND RECOVERY 

Ralph L. Barrett, M.D., Ne-w York, N. Y. 

(From the Obstetric Service of the Knickerbocker Hospital) 

A t the Woman’s Hospital, in the last thirteen years, there have been 'twelve cases 
■ of uterine rupture associated with pregnancy or labor. Eleven of these patients 
had prompt laparotomy •nuth hysterectomy or repair. AU these patients recovered. 
One pa'tient was treated by tamponade together with transfusion. No laparotomy 
was done. This patient died forty-eight hours later of peritonitis and shock. 

The case which I wish to present illustrates the difficulty in making a diagnosis of 
uterine rupture postpartum when the lesion is of minor degree. It also illustrates 
the dangers to which these women are subjected if the diagnosis and treatment are 
delayed. 

Mrs. M. H., aged thirty-one years, white, gravida iii. She had had two previous 
spontaneous deliveries of normal babies at term. 

She was admitted to the Kriickerbocker Hospital Obstetrical Ser^^ce Oct. 9, 1935, 
in the first stage of labor, at full term. Her antepartum period had been entirely 
normal. Her labor in the Hospital appeared to be uneventful for about eighteen 
hours, contractions occurring at three- to eight-minute intervals and of moderate 
severity. Examination on admission indicated a vertex presentation in right occipito- 
posterior position with the presenting part floating and gradually settling in and 
fixing in the brim. Sixteen hours after admission to the hospital and about twenty- 
two hours after onset of labor the membranes ruptured spontaneously. She was 
examined by the interne at this time, who found the presenting part wedged in 
the brim in what he considered to be right occipitoposterior position with the cervix 
fully dilated. The patient continued to have strong uterine contractions for the next 
two hours but as there seemed to be no progress in the descent of the child, he called 
an attending obstetrician. 

I saw the patient shortly after tliis, probably from two to two and one-half hours 
after the rupture of the membranes and the attainment of full dilatation. It was 
evident that there was some obstruction to delivery. Contractions of the uterus 
were •violent and prolonged. The fetal heart was irregular, carying from 100 to 160, 
with considerable passage of meconium. The patient’s pulse was then 112 and tem- 
perature 101°. Vaginal examination revealed a face presentation with the cliin to 
the left and posterior. This was wedged tightly into the brim of the pel-vis, and 
there was no advance -with the uterine contractions. While the baby was large, 
the patient had an entirely adequate bony pel-vis and, due to previous childbirth 
injuries, there was no obstruction from the soft parts. It was apparent that de- 



ABLATIO PLACENTAE TREATED BY CESAREAN SECTION, 
FOLLOWED BY HYSTERECTOMY 

Chaeles W. Frank, M.D., New York, N, Y. 

(From, the Ohsteiric Service of The Bronx Hospital) 

^ESAEEAN section is considered by most obstetricians the procedure of choice 
as the treatment for ablatio placentae. In some cases tliis operation must be 
supplemented by the removal of the uterus. Wliere this is done at the time of the 
section, because of the hemorrhagic infiltration of the uterine musculature, the 
dangers are not especially great. Occasionally, however, at the time of the cesarean 
section, the surgeon feels that the uterus is contracting satisfactorily and yet the 
sequellae promptlj' show that this is not the case. Here it requires considerable 
judgment and courage to subject the patient to an immediate secondary operation to 
save her life. This is illustrated in the case referred to below. 

Mrs. H. D., aged twenty-eight, para iii, gramda iv, had had three normal spon- 
taneous deliveries; the previous medical and surgical history was negative. She 
registered in the Hospital in the eighth month of pregnancy and at the time of 
her two prenatal visits the following notations were charted: the blood pressure was 
115/70; urine negative; 'Wassennann and Kahn tests negative; pulse 84; fetal 
heart present. She had a marked exophthalmos which she said had been present 
since the birth of her last baby. Her basal metabolism rate was plus three. 

At eight A.Ji., hlarch 22, 1935, when the patient was only eight months’ pregnant, 
she was awakened by moderately severe abdominal cramps which she attributed to 
an intestinal upset. Tliese pains became progressively worse and at twelve noon 
the patient had a severe vaginal hemorrhage and collapsed. 

She was immediately transferred to the Hospital where external examination 
revealed a hard, tense, rigid abdomen, with a high fundus up to the ensiform. 
No fetal heart could be lieard or fetal parts mapped out. TJie patient’s pulse 
was imperceptible and the blood pressure was 70/50, and she was in profound 
shock. There was a steady flow of blood from the vagina. The patient was put 
in the Trendelenberg position, % gr. of morphine sulphate was administered, 
and intra'venous glucose and saline given. No vaginal or rectal e.xaininations wore 
made. One hour later, the patient recovered to some degree from the shock, the 
blood pressure had risen to 120/GO, pulse SO but very thin, and the vagina! 
bleeding, though diminished, was still present and continuous. The patient was 
tj’ped and prepared for operation; the preoperative diagnosis w.as: scpar.'ilion of 
file placenta with concealed and revc;iled accidental bleeding. 

Two hours after admi.ssion to the ho.spital a low cla.ssical Cesarean section was 
I)erformed under general anesthe.“ia. The uterus was blue and siiotted with hemor- 
rhagic areas, and when incised, revealed the placenta in front and complc e y 
.separated, while the uterine cavity was filled with blood clots. The endometrium 
was irregular and shaggy. 

The cliild, a male stillbirth, wa.s delivered. Five millimeters of pituilrin was 
given intravenously and 1 c.c. of pitnitrin injected directly into the utenne wa . 
The uterus was packed with iodoform gauze and then sutured in three laycr.a. t 
contracted and remained firm and the normal color returned. Tlic paimnt rr-emu 
a transfusion of 500 c.c. citrated blood during the operation. 
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Upon opening the abdomen it was found to be filled with dark serous blood-stained 
fluid, the peritoneum was dull and glazed as was the surface of the intestines in the 
lower portion of the abdomen. • There was no fresh blood. The uterus was firmly 
contracted. I felt that there must be a uterine tear to account for the blood-stained 
fluid and slight iodoform odor as well as the peritonitis. However, no rent was at 
once apparent. A careful search revealed an area, far down on the right side pos- 
terior to the right broad ligament in the lower segment of the uterus, with a small 
hole about 0.5 c.c. in diameter into which a knuckle of iodoform gauze protruded. 
Only a minute opening was present through the peritoneal surface. The fluid was 
quickly evacuated from the abdomen with suction, and due to the extreme condition 
of the patient, the operation was rapidly terminated by placing three cigaret drains, 
the first at the site of the small hole in the uterus, second into the right flank and 
the third posterior to the uterus and into the culdesac. These were all brought out 
through the abdominal wound, since we did not wish to disturb the uterine and vaginal 
packing by bringing the drains through the vaginal vault. We believed that, if 
necessary, at a later date such dependent drainage could be established. The ab- 
domen was closed with through-and-through sutures. She was given a clysis follow- 
ing this operation and this was repeated several times in the next few days. The 
stomach was drained by means of a Wangensteen tube for two days, following which 
she was able to retain food. The bowels responded to enemas, and the uterine gauze 
was removed twenty-four hours after operation. 

The patient had rather a stormj' convalescence for the first ten days after which 
the functions were normal, the temperature normal, and she was discharged from the 
hospital on the thirtieth day after operation with the wound nearly healed. Pelvic 
examination at that time was entirely negative. 

COMMENTS 

I believe that this woman must bear a charmed life and that we were very for- 
tunate in the outcome of this case. Perhaps the selection of the metliod of delivery 
was unwise. Latzko extraperitoneal cesarean section might have been chosen. The 
rent in the lower uterine segment was so small that it was not detected when careful 
examination of the birth canal was made following delivery. The sudden abdominal 
pain radiating to the right shoulder together with the restlessness of the patient, the 
high leucocjde count with liigh rate of poljmuelear cells, even without the signs of 
extensive intraperitoneal hemorrhage, should have been interpreted as due to uterine 
rupture, and laparotomy should have been done a few hours after deliA'ery, rather 
than twenty-four hours later, when a AveU-developed peritonitis forced the issue. 
Certainly the risk to the mother would have been less. 

59 East Fifty-Fourth Street 


Salberg and Brunet: Trichomonas Vaginal Infestation: A Discussion of the 
Disease and Treatments, Virginia M. Monthly 63: 223, 1936. 

The authors state that they have tried and found unsatisfactory the following 
methods of treatment: (1) tincture of green soap, drying, and kaolin; (2) pyro- 
ligneous acid, boroglycerin; (3) stovarsol as a local application; and (4) silver 
pierate. At the present time they are using a powder consisting of oxyquiline, boric 
acid and talc after a thorough but gentle cleansing of the vagina, and feel tliat so 
far it has proved most satisfactory. 


Eugene S. Auer. 
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was observed in the clinic gave rise to a diagnosis of possible hyperthyroidism, 
but her pulse was only S4 and her basal metabolism rate was only idus-thrce. The 
peripheral neuritis of the right lower extremity may have been due to an impaired 
peripheral circulation, possibly the result of bandaging the extremities and thus 
shutting off the blood supply. 

1882 Gr.-vnd Concourse 


PREGNANCY IN A PATIENT SUFFERING WITH 
SCLERODERBIA 


Eula Eno, A.B., M.D., Des Moines^ Iowa 

(From the Service of the Margaret Williamson Hospital, Shanghai, China) 


' I 'he patient, a Chinese woman, aged thirty-one years, was admitted to the hos- 

pital on Jan. 30, 1933, at the end of her first pregnancy. She had been in labor 
for nearly forty-eight hours, and her membranes had ruptured twenty-four hours 
before admission. She had been treated by a midwife, who had torn or cut the 
perineum and vagina in several places. 

General physical examination at the time of admission revealed a patient with 
a curious raasklike facial expression. She had a more or less generally distributed 
edema, more severe over legs, thighs, lower abdomen, and vulva. The consistency 
of the edematous areas was much firmer than that of the ordinary edema of 
toxemia. Her knee joints were stiff, her legs fixed in extension, and her elbows 
wore also stiff, with forearms fixed at about midflexion on the arms. The wrist 
joints were ankylosed, as wore her hands, Avith fingers slightly flexed on the palm. 
2iluscular wasting seemed Ibnitcd in the main to the forearms. Her pulse was 110, 
her temperature normal, and her blood pressure 150/110. 

Laboratoiy findings were as follows: Urine contained heavy albumin, and many 
granular casts. Blood examination showed lienioglobin G5 per cent; erythrocytes 
3,500,000; and leucocytes 16,000, ivith 89 per cent iiolymorplionaelears. 

Obstetric examination gave negative findings in pelvimetry, except that the 
Baudeloque was a little short, IS cm. The abdomen was enlarged to the size of 
a full-term pregnancy, with the abdominal wall so firm as to preclude accurate pal- 
pation. .Just above the symphysis, there rvas some pitting edema, but the fundus 
area of the uterus was almost boardlike in consistency. The sensation rvas much 
the same as that of her legs, tliigh-s, and face. No relaxation of the uterus could 
be made out, and no fetal heart sounds were found. Rectal examination was iinsutis- 
factory because of the edema of the vulva. Vaginal examination showed the cervix 
stiff, canal not rvholly obliterated, and dilatation of 7 cm. Foul, nicconiiim-staintni 
amniotic fluid was escapiing, and the fetal head Avas very high with the bi-pnrictal 
diameter above tiic inlet of the peh’is. 


Differentiation or adjudication as to the relative influences of various factorf- 
Avas almost impossible. There Avas an obA-ious toxemia, Avitli its edema; tiicre might 
Avcli be a tetanic uterus in A-iew of tlic long labor; and there Avas the miderhing 
scleroderma. The patient needed to be delivered and the most conservatiA'C avaihibh. 
mctliod seemed to be craniotomy. This had to be folloAved by embryotomy. 1!'^ 
operation Avas very difficult, because tlic leg.s could not be bent on the thighs, am 
Avere held apart by nur.scs. In addition, the edema of both vulva and thighs mmic 
the outlet small and difficult of accc.s.s. The child Avas a medium-sized female, and 
it is interesting to note that tlic extremitic.s, particularly the lower, exhibited mm' i 
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Following the operation the patient’s condition was found to be poor; the pulse 
was imperceptible; the uterus not very hard, yet not high; tliere Avas continuous 
bleeding from the vagina, indicating that the uterine blood sinuses were still bleed- 
ing and unchecked by the uterine packing or pituitrin. A second transfusion of 
350 c.c. of blood was given by the Soresi direct method one hour after the first, 
and one hour later, still a third transfusion was given of 500 c.c. of whole blood. 
Meanwhile, a packing of ten yards of iodoform gauze was tightly packed into 
the vagina and against the uterus, but within a short time bleeding again appeared 
at the vagina. 

Consultation at this time decided that, although hysterectomy was the only pro- 
cedure, the patient’s condition Avas so critical as to preclude anj’ further operation. 
Accordingly, the patient Avas left alone, supportwe treatments being given mean- 
AA'hile in the form of hypodermic stimulation, saline infusions, and bandaging of the 
extremities. At 8:35 tliat evening, six liours after the cesarean section, the patient 
was still alive but her condition was unchanged, pulse was imperceptible, blood 
pressure exceedingly low, and vaginal bleeding present and persistent. It Avas de- 
cided to operate again. Accordingly, under light gas and ether anesthesia the inci- 
sion was reopened, the uterus deliA'ered into the open wound and amputated supra- 
vaginally. At the same time, a transfusion of 600 c.c. of AA^hole blood was started. 
The abdomen was closed Avith through-and-through silk sutures, the vaginal packing 
remoA'ed, and the patient put to bed. Clysis was maintained thereafter for the 
next tAventy-four hours. Her condition remained critical -for several days, but the 
pulse improved and there Avas no further bleeding. 

During the next few weeks the patient steadily improved as to pulse, blood 
pressure, and general condition. Her temperature dropped from 102° to 100° on 
the third day and never Avent up beyond that during her entire stay in the hos- 
pital. The hemoglobin rose from 43 per cent on the third day after operative to 
71 per cent shortly before discharge from the institution. The abdominal incision 
healed by primary intention and Avithout any comx)lications. About a Aveek after 
the operation, the patient complained of soreness in the right loAver abdomen and 
numbness and coldness of the entire right loAver extremity. Shortly after there 
appeared a small area of superficial gangrene on the outer one-third of the right 
middle thigh and also on the heel. These necrotic areas became definite ulcers 
about the size of a quarter and Avere treated by means of cold quartz therapy, 
and cleared up in about tAvo weeks. On April 24, a little more than one month 
after admission, the patient was discharged from the hospital and transferred 
to the clinic for baking and massage treatments to the right lower extremity. 

This case presents the folloAving interesting points: First, the patient sur- 
vived tAvo grave operations. At the time of the cesarean operation she Avas in 
shock and remained that way for at least eight or nine hours. Second, she Avas 
almost exsanguinated at the time of the second operation; although 1,350 c.c. of 
blood as well as 2,000 c.c. of saline AA'ere giA'en, this flowed out of her vagina almost 
as rajjidly as it was administered. So extreme Avas her condition that it was felt 
that tlie sbghtest operative procedure would precipitate a fatal issue. The cause 
for the continued bleeding is problematic; at no time either before or after the 
delivery AA-ere there any signs of toxemia or other predisposing causes for hemor- 
rhage. There was nothing Avrong AAith her blood pressure or urine at any time. 
Both Wassermann and Kalm tests were negative for syphilis. There Avas notliing 
apparent in the uterus either during the first or second operations, or in the gross 
or microscopic appearance that would account for the persistent bleeding. There 
Avere no signs of a fibroid or other pathologic condition ia the uterine muscle. 
The uterus itself reacted very Avell to pituitrin; it remained fairly firm and con- 
tracted, but still the sinuses were open and kept bleeding. The exophthalmos which 



BRENNER’S TUMOR 

A. M. GrNASsi, M.D., Jersey City, N. J. 

(From the Pathological Department, Jersey City Medical Center) 

' I ^ HE unusually few cases of Brenner’s tumor reported is due, in our belief, 
not only to an infrequency of occurrence but to a lesser extent, to tlio still 
esoteric features of the neoplasm. With this in mind we are reporting a case of 
solid cell Brenner’s tumor. 

Mrs. E. A., aged forty, was admitted to the Jersey City Medical Center, Aug. 
2S, 1935, complaining of a profuse vaginal bleeding of twelve days’ duration. The 
family history was irrelevant. Her past history included a cholecystectomy three 
years before admission, and in the following year a right salpingo-oophorectoniy 
and an appendectomy of which we were unable to obtain any information or record. 
She had been married twenty-one years and had three children, now living and well, 
wlio were delivered with normal parturition and postpartum courses. Menstruation 
began at the age of fourteen years, occurring every twenty-eight days and lasting 
three days. August 16, one week after a normal menstrual period, bleeding began 
and had continued until admission. 

The general physical examination, with the exception of tenderness in the loft 
lower quadrant, was essentially negative. Pelvic examination revealed a lacerated 
lobulated cervix with good pelvic support, a smooth elongated uterus freely movable 
and a small tender mass in the left fornix. The temperature was normal and the 
blood pressure was 112/80. Tlie laboratoi^' data noted a red blood cell count oi 
3,800,000 with a 70 per cent hemoglobin, Tallqvist, a white cell count of 8,200 with 
a dilTerential count of 70 per cent polymorphonuclear leucocytes, 28 per cent 
lymiJhocytes, and 2 per cent large monocytes, eighteen minutes for sedimenta- 
tion time, a negative Wassermann, and occasional red blood cells and a few epithelial 
cells in the urine. 

On Augu.st 29, under spinal anesthesia, a supravaginal hysterectomy and a left 
salpingo-oophorectomy were performed. The right adnc.xa were not present. The 
right round ligament was firm and firmly attached to the anterior surface of the 
uterus which was enlarged, firm, and smooth. The left tube and ovary were densely 
adherent and fixed in the culdesac with numerous adliesions. 

The postoperative course was uneventful and the patient was discharged Sept. 
9, 1935. At the present time, she is well. 

Pathologic examination revealed a uterus which measured 7 by G by G cm. The 
surfaces were smooth with the exception of the superior which was slightly 
roughened. On section, the wall attained a thickness of 1 cm. The endometrium 
was slightly raised and covered with a sanguineous material. The tube was rough- 
ened, thickened and adherent to the ovary. Microscopically, subacute endometritis, 
fibrosis of the uterus and chronic salpingitis wero evident. 

The ovary measured 3 by 2.3 by 1.8 cm. The peritoneal surfaces were smooth 
and lobulated with the e.xception of a roughened area which gave attachment to tlo' 
tube. On section, the cut surfaces presented a roughly spheroidal, sharply detinrd, 
firm, grayish white nodular mass measuring l.G cm. in its largest diameter. Tins 
mass was eccentrically placed and at the hilurn was surrounded hr 0.1 cm. '> 
ovarian stroma which gradually increased to attain the thickness of 0.0 cm. at tlic 
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the same subcutaneous Moody sensation and adherence of skin to lower layers as 
that of the mother’s body. Both of the child’s feet were in the attitude of talipes 
varus, and the anlde joints were absolutely immobile. 

The puerperium was comparatively uneventful, patient having fever as high as 
101° daily until Ihe fifth daj", after which she was afebrile. Her blood pressure 
dropped rapidly, and by the fifth day was 112/60. Her urine was negative by that 
time, also. The edema disappeared, leaving the sclerodermic portions of her body 
unchanged. Her perineal and vaginal wounds healed badly, and she had very bad 
support on discharge. 

One year and nine months later, the patient was again admitted, pregnant, at 
term, and in labor. She had had little if any midwife manipulation this time, and 
the fetus was alive in utero. Physical examination showed the same masklike 
facies, and the same condition of extremities as before. There was no evidence of 
superadded edema, and the abdomen was distinctly softer than on the first admis- 
sion. Rhytlimic contractions of the uterus were easily palpated. Blood pressure 
was 114/80, urine negative, and general condition good. 

Delivery was by classical cesarean section. It was followed by supravaginal 
hysterectomy, because of the question of potential infection from manipulation 
before admission. The child, a female, was normal, and weighed 2,525 gm. The 
postoperative course was uneventful, Avith a slight elevation of temperature the first 
four days, Avithout symiAtoms. The Avound healed by first intention, and the patient 
Avent home on the twentieth daj'. A section of the abdominal wall taken at the 
time of operation is pathologically reported as shoAA-ing “a definite increase in 
fibrous and connective tissue, subcutaneously.” 

The baby Avas on mixed feeding AA'hile in the hospital, and aa'os discharged 
Aveighing 350 gm. more than at birth. She Avas breast fed at home, and Avas in good 
condition at eight months. She has since died of measles. 

There is no history obtainable concerning the development of the condition, 
except that the patient herself says she has been as stiff as slie now is since the 
age of eight. She beUeves the beginning of the stiffness dates from a fall which 
she had at that time. The sequence of events is almost certainly just the reverse, 
of course. The patient does not believe that there is any increase in the severity 
of the condition at present, and certainly there has been no appreciable change in 
. the tliree years she has been under our observation. 

There is such confusion among students as to the etiology and pathogenesis of 
scleroderma that no attempt is made here to discuss it. Multiple involvement or 
dysfunction of endocrine glands is the etiologic factor most often mentioned. 
Evidence of such dysfunction seems lacking in this patient. She has neither the 
mental sluggishness of a mjexedematous indiA’idual, nor any of the nervous mani- 
festations of Graves’ disease. She is intelligent, active, and alert. Her menstrual 
history before marriage was negative, and she became pregnant tAvo months after 
her marriage. 

The case is reported mainly from the point of A'iew of interest, and not because 
it is felt that the report in this form can make any scientific contribution to the 
subject of scleroderma in general. 



518 


AJrERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


nodules its arrangement closely resembles that of the interstitial lamellae as seen 
in compact bone. Surrounding the epithelial nests, the partially hyalinizcd fibrous 
tissue assumes a concentric arrangement to form narrow bands attaining a thickness 
of three or four cell layers. The epithelial nests are composed of groups of oval 
cells radiating to the periphery where they are limited by a single layer of fusi- 
form or spindle-shaped epithelium parallel to the fibrous capsules. Their nuclei are 
oval or round, vesicular and dotted with a fine chromatin network. The cytoplasm 
is a delicately granular structure and only slightly acidophilic. The pericellular 
membranes are fairly well defined. Small round or oval vacuoles of the cytoplasm 
are often seen. The peripheral cells are conspicuous, for their smaller nuclei arc 
comparatively rich in chromatin. The vascularity is poor. ISIitotic figures are e.\- 
tremely infrequent. 

CONCLUSIONS 

1. The gross and microscopic findings are typical and the tumor is not to be 
confused with granulosa cell or epidermoid carcinoma. 

2. The histogenesis is somewhat obscure but possiblj' related to the serous 
cystoma (Meyers). 

3. The tumor is of a very low degree of malignancy, and once removed, the 
prognosis is usally good. 

4. Better clinical and microscopic data should uicrease the number of cases on 
record. 

I wish to thank Dr. J. M. Rector for allowing me to abstract the case and Dr. .7. 
Goldstein for Ihis vaiuabie advice. 


ACCIDENTAL RUPTURE AND SUCCESSFUL LIGATION OF 
AN UMBILICAL ARTERY BEFORE ONSET OF LABOR 


Ernest W. Page, ]\I.D., Los Angeles, Calif. 

(From the Department of Obstetrics and Gynccologp, University of Southern 
California, and the Los Angeles County Hospital) . 


M bs. C. B., aged tliirty-five, entered the Los Angeles County Ilospital at 1:30 
p.M., Nov. 16, 1935, with the complaint of vaginal bleeding for five days. 

The i)ast history was not essential. She had had five full-term pregnancies, and 
two spontaneous abortions. The fifth pregnancy was complicated by polyhydrammon 
and stillbirth. Her largest baby weighed nine pounds and was delivered spontane- 
ously. 

The patient was due on November 13, and her i)regnancy had been entirely un- 
eventful until five days before admission, when she began to have slight vaginal 
bleeding, without pain. On the morning of entry, she passed two large clots, but at 
no time had the bleeding been c.vcessivc. 


Physical extimination revealed a moderately obese female appearing to be m 
good general condition, and showing no evidence of anemia. Tlie findings were 
entirely negative excejit for slight pretibinl edema and a blood pressure of l.lS/Sl. 
There were no uterine contractions and no vaginal bleeding on entry. All pclviC 
measurements were normal. The height of the fundus was 32 cm., fetus lying m 
L.O.A. position, fetal heart tones 1-18. Urine negative, ircmoglobin 70 per cent; 
R.B.C. 4,100,000; lY.B.C. 11,000; SO per cent polys. Wassermann negative. 

In accordance with our usual procedures in cases of suspected placenta previa, no 
rectal examinations were done, but at 4 P-M. (after obtaining a suitable donor for 
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GNAssi : Brenner’s tumor 

opposite pole. Within the ovarian stroma there were one lutein and several thin- 
walled cysts. Wicroscopic examination revealed an ovarian stroma supporting a 



Fig. 1. — Low power magnification showing radiating groups of epithelial nests. 



Pig. 2. — High power magnification of Fig. 1. 


Jutein and several follicular cysts. The tumor was well demarcated from the 
ovarian stroma by partially Iiyalinized, slightly acidophilic, elongated or oval-sliaped 
cells, having a parallel arrangement. As the stroma dips down between the epithelial 
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maining artery, there is no deficiency in oxygenation of the fetal blood, since no 
asphyxia ■was noted in this case, and the fetal heart tones, once established after 
replacement of the cord, showed little variation in rate, rliythni, or quality. Tlic 
case presented demonstrates the feasibility of ligating a bleeding vessel should 
such an accident occur. 

Acknowledgment is made to Dr. E. M. Lazard and to Dr. Lvle G. McNeile for 
permission to report this case. 
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HE]\IATOMETEA DUE TO ATRESIA OF THE CERVIX 
FOLLOWING CAUTERIZATION 

A. L. HENiaN, M.D., Brooklyn, N. Y. 

^AUTBEY treatment of chronic inflammatory lesions of the cervix is universally 
^ adopted at the present time ; hov/ever, it is not without danger, and the purpose 
of this report is to call attention to this fact. The fact that great care must be 
used in the application of this modality was emphasized by others. 

The case herewith reported is that of Airs. J. A., aged twenty-two years, para i, 
grav. i, whose menstrual liistory was regular every month, moderate flow, and five 
days’ duration with no pain. In April, 1936, she had a cauterization of the cervi.x 
for vaginal discharge and pain in the right lower abdomen. Following this treat- 
ment she did not menstruate in Alay and .lune; and because of jjain and ainenorrlica 
she was readmitted to the hospital where some operative procedure was performed, 
and she ivas kept in the hospital for three weeks. After her discharge .she again 
failed to menstruate for two months. In August she was ag.'iin admitted to the hos- 
pital for a dilatation of the cervix, which was followed by some bloody discharge. 
In spite of that she did not menstruate; so in October she was admitted to the 
hospital again for dilatation; but the patient was not relieved. At the expected 
time of her menstruation she complained of pain for three days, but there was no 
vaginal flow. On Novem1)er 10 the patient was seen by me; her chief complaints 
were amenorrhea and pain in lower abdomen. Except for secondary anemia her 
general condition was negative. The local condition disclosed a multiparous perineum, 
absence of vaginal portio of the cervix; uterus the size of a three months’ preg- 
nancy with a mass in the right fornix the .size of an orange. Speculum examination 
disclosed again an absence of the cervix except for a small dimple in the vault, 
where a small pinkish area of columnar epithelium was left. 

A diagnosis of hematometra and hematocolpos due to destruction of the vaginal 
portio of the cervix by cauterj' was made. 

Operation . — ^A tenaculum was applied to the vault of the vagina where the cervix 
was supposed to be; an incision was made in the anterior vaginal vault extending 
from a point one inch below the meatus down to the tenaculum ; the vaginal wall 
was dissected laterally; the bladder was identified and refracted njiward exposing 
what was left of the cervix. An incision was made into tho cervical tissue which was 
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transfusion, if needed) a sterile vaginal examination was made. The cervix was 
found to be 50 per cent effaced, 2 cm. dilated, and fetal head floating in L.O.A. 
position. Placental tissue was felt at the margin of the internal os, confirming the 
diagnosis of placenta previa marginalis. 

About 30 to 40 c.c. of blood were lost during the examination, and it was decided 
to rupture the membranes. A long liemostat was introduced through the cervix, the 
membranes grasped, and the instrument withdrawn. Unfortunately, there was a 
forelying cord which had not been recognized by the examining finger, and the 
loop of cord was withdrawn in the grasp of the liemostat. At the point of injury 
to the cord, dark blood spurted for a considerable distance with each pulsation. The 
bleeding point was ligated with a plain catgut suture and hemostasis secured. The 
cord was then replaced with some’ difficulty through the cervix, and a full dilatation 
(No. 5 Voorhees) bag was inserted and filled. Immediately after the insertion 
of the bag, the fetal heart tones became weak and irregular, rate 60 ; but by external 
manipulation, pressure was apparently removed, and the heart tones became regular, 
rate 150. The patient was returned to bed, and a two-pound weight was attached 
to the bag. 

Active labor began at 7 p.ir. (three hours after insertion of bag), and at 10 P.M., 
the cervix was 6 cm. dilated, SO per cent effaced, ivith uterine contractions occurring 
every three minutes, moderate in intensity. Throughout labor, the fetal heart tones 
remained at the rate of 150. She was given 7% gr. of nembutal and ^50 gr. of 
scopolamine, and prepared for delivery. At 10:40 P.M., the bag slipped through the 
cervix, was deflated, and removed. Under complete anesthesia, a 6 pound 12 ounce 
male infant was delivered easily bj' version and extraction. The cervix and uterus 
were explored and found intact. The placenta was removed manually and the 
uterus packed vdth S yards of S-ply gauze. Total measured blood loss was 350 c.c. 
The infant cried spontaneously and vigorously, showed no cyanosis, gained well, and 
left the hospital in good condition. Puerperium was normal, the highest temperature 
recorded was 99°, and the mother was discharged on November 27. 

The umbilical cord measured 50 cm. in length and was attached centrally to the 
placenta. The latter appeared normal except for slight maceration at the periphery. 
One umbilical artery was ligated 30 cm. from the placenta. The umbilical arteries 
were probed and perfused with water. There was an apparent obstruction of one 
umbilical artery at the site of the ligature. This was confirmed by microscopic sec- 
tion taken through the suture, which was seen to pass around the artery. There 
was some effusion of blood into the substance of the cord, but otherwise it appeared 
histologically normal. 

COMMENT 

Complete rupture of an umbilical cord is fairly common, since over 700 cases are 
mentioned in the literature, whereas isolated rupture of one or more umbilical vessels 
is extremely rare. Porssell,i in 1908, classified the tearing of single cord vessels 
into three groups: (A) Eupture of a varix of the umbilical vein (eight ease reports 
quoted) ; (B) rupture of a vessel with velamentous insertion (fairly common) ; 
and (C) the tearing of single cord vessels. In this last group, four writers have 
reported ruptures of the umbilical vein; Hamill,2 Keller,^ Saekett,^ and Pahl.s 
Injuries to one or both umbilical arteries have been reported by ■Wiere,^ "WestphalenjT 
Lonne,8 and Siddall.o All of these last cases occurred during the delivery and were 
due to tearing injuries, two of the four accidents resulting in death of the fetus. 
In none of the cases reported was such an injurj' recognized prior to delivery, and 
there is apparently no recorded report of a living baby obtained following rupture 
of a cord vessel prior to labor, nor of an attempted ligation of a ruptured vessel. 

It is interesting to speculate on the effect of occluding one umbilical artery 
in utero. Evidently, tlirough arterial anastomoses or increased flow tlirough the re- 
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The laboratory examination revealed nothing of note, the 'Wassermann and Kahn 
tests being negative, and the blood count and urinalysis within normal limits. 

The patient was admitted to the Passavant Hospital and operation was carried 
out Apr, 8, 1935, under ether anesthesia. A bimanual examination revealed no 
abnormalities in the pelvis. The cervix was cauterized and then a solution of 
methylene blue was injected into the fistulous opening whicli immediately escaped 
from the anus. The right bartholinian gland was exposed by an incision external 
to the labium minus, the dissection being carried out from the lateral aspect of the 
gland toward the duct. As the gland was being dissected and drawn out of its 
bed inward toward the duct, the upper limit of the fistulous tract became visible, 
some of the dye having stained the lateral inferior pole of the gland. 

The entire fistulous tract was then laid open and completely dissected out, begin- 
ning at the lateral inferior aspect of tlie right bartholinian gland going donmward 
and outward to the external opening and then inward and backward to the pectinate 
line in the right upper quadrant of the rectum where the tract was amputated, 
leaving the internal fistulous opening. 

Because of the extensive tissue removal extending from the vagina to the right 
ischiorectal space and rectum, it was thought advisable to leave the severance of 
the sphincter muscle until the wound had granulated in enough laterally and under 
the sphincter muscle to prevent retraction of the sphincter ends. 

A double strand of black silk was guided into the internal opening of the fistula 
and tied about the sphincter muscle. The wound was packed with iodoform gauze, 
several looselj’' placed silkworm-gut sutures were inserted in the lateral margins of 
the wound, and the patient was returned to bed. 

The packing was removed on the fourth day and the wound was loosely repacked. 
This procedure was repeated every third day, thus allowing the wound to granulate 
in from the bottom. On May 28, 1935, the wound had completely granulated in, 
there remaining only a small sinus, the bed of the silk ligature which formed a simple 
straight fistula. There was enough granulation tissue present about the sphincter 
muscle to prevent any retraction of the muscle ends should they now be severed 
and thus under direct infiltration anesthesia ■with 1 per cent novocainc solution, a 
grooved director was inserted into the internal opening, the tract laid open from 
above downward, the black silk "seton'' removed, and the tract gently curetted. 
The sphincter ends barely separated udth this incision and the patient was discharged 
from the hospital at the end of forty-eight hours. On June 21, 1935, the sphincter 
control was perfect and the wound healed. 

The pathologic diagnosis submitted by Dr. R. C. Hamilton, Pathologist to the 
Passavant Hospital, was as follows; Ischiorectal fistula (tuberculous); miliary 
tuberculosis of Bartholin’s gland; chronic bartholinitis. 

"With the diagnosis of tuberculosis of both the bartholinian gland and the anal 
fistula revealed, a roentgenogram was taken of the patient’s chest on June 20, 1935, 
but showed no eridence of a tuberculous process, cither old or recent. 

445 Union Trti.st BuiimiNG 


Williams, E. Uljfsses: Ante-Natal Diagnosis of Quadruplets, Brit. j\I. J. 2: 1205, 
1935. 


The diagnosis of twins or triplets by x-ray after the sixth month of pregnancy 
is common, that of quadruplets less so. The author presents a case of quadruplot.s 
diagnosed at thirty weeks, and report i.s accompanied by plate. In the litcrataro 
only one other instance of such diagno.si.s is found, that in Manchester in in.lf. 

F. L. Adaip. and B. a. PrAP.r- 
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followed by a gusli of black, tliick tarry material. The finger was inserted into the 
cavity which had a closed pouch at the lower end which was bulging toward the 
rectum; while the upper end was surrounded by a ring of almost cartilaginous tissue 
wliich did not admit the tip of the little finger and from which the tarry material 
continued to escape; the vaginal mucous membrane of each side were then sutured 
with chromic sutures to the cervical mucous membrane on the corresponding side, 
thus forming a canal about an inch long which was open anteriorly. The patient 
had an uneventful recovery. Examination four months later disclosed a normal-sized 
uterus with patent canal which allowed free passage of a uterine sound. 

The experience gained from the report of this case and to be emphasized is: 

1. Wlienever cauteiy is used in the treatment of chronic cervical diseases, the 
patient is to be kept under observation to prevent stenosis or complete atresia, 

2. The indiscriminate use of cautery in the treatment of the cervix is not without 
danger. 

It seems to me also that no cautery should be used in the presence of acute 
inflammatory lesions. A case of death following cautery of the cervix for endo- 
cervicitis in presence of acute infection is known to the author, but because of in- 
complete facts in the history it cannot be reported at present. 

707 Willoughby Avenue 


TUBERCULOSIS OP THE BARTHOLINIAN GLAND 
J. Hersh, M.D., Pittsburgh, Pa. 

UBEROULOSIS of the bartholinian gland is a rare infection as shown by the 

scant reports of this pathologic entity in the literature. I am reporting a case 
complicated by an anal fistula also tuberculous and cured by excision of the bar- 
tholinian gland and fistula by a two-stage surgical procedure. 

CASE REPORT 

Miss L. B., a white woman aged thirty-two years, was seen March 28, 1935, with 
a history of having developed a painful swelling on the right side of her vagina 
four and one-half years ago. The gland was incised, drained, and two years later the 
swelling returned, necessitating a second incision and drainage by her family physi- 
cian. An opening persisted on the right side midway between her vagina and rectum 
and has been discharging continuously since the last operation. 

Her past history revealed a boil on the right side of her rectum eight and one- 
half years ago which was incised and continued to drain for four months before 
complete healing took place. 

Four years ago she suffered a “nervous breakdown.” 

The general physical examination was essentially negative. The examination of 
the external genitalia revealed a hard, firm right bartholinian gland the size of a 
hazelnut from whose duct no discharge could be expressed. In the right ischiorectal 
space about 2 cm. to the right and slightly above the anus was a fistulous opening, 
the size of a match head, from which could be expressed, both on pressure over 
the right bartholinian gland and on the perineum, a thick mucoid discharge. Probing 
of the sinus revealed extension upward but not into the right bartholinian gland and 
downward and backward toward the rectum above the anal sphincter. 

Vaginal examination revealed a nulliparous cervix with an erosion the size of a 
dime. Bimanual examination was negative. A diagnosis of chronic bartholinitis, 
cervical erosion, and anal fistula was made and operation was advised. 
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12 -were discliarged -nitli clinical cure and absence of bacteriologic evidence of gono- 
coccal infection. After using a 25 per cent dilution of the filtrate once a iveek for a 
short time, it was thought wise to use a greater dilution more frequently, and the 
patients were given increasing doses of a 2.5 per cent solution of the filtrate twice a 
week. The table covers the principal facts. There were only two reactions; maximum 
temperature 101° P. and general malaise of about six hours’ duration. One patient 
was discharged with persistent extracellular gram-negative diplococci, but apparent 
clinical cure. 

These results are reported merely for purposes of comparison with those of other 
methods in the search for a satisfactory treatment of this condition. The approxi- 
mately 70 per cent of good results is much better than that obtained previously 
in the Children’s Clinic with local treatment. 

1G4 Market Street 


EPIDEMIC PAKOTITIS IN LATE PREGNANCY'^ 

R. S. SiDDALL, M.D., Detroit, Mich. 

(From the Department of Ohstetrics and Gynecology, Harper Hospital) 

J UDGING from the literature, mumps in the latter part of pregnancy is a very 
rare occurrence. When the complication was diagnosed in the case outlined 
below, consultation of several textbooks on obstetrics (Williams, DeLee, and Curtis) 
yielded no information whatsoever as to the prognosis or treatment. Only two 
relevant case reports were found in a rather thorough search through the periodic 
literature of the last twenty years. In 1931 Moorei described a severe manifestation 
of the disease about two months before term in the second pregnancy of a woman 
who already had a serious cardiac condition. The patient recovered after a 
hazardous illness but was delivered a month later of a stUlbom macerated fetus. 
Recently, Duttac of India reported the death of a primigra\’ida at the eighth month 
who became affected during an epidemic of mumps among the native troops. Slic 
developed acute glomerular nephritis on the fifth day, was delivered of a stillborn 
fetus on the eighth, and died of the nephritis on the eleventh day. In addition 
to these two instances there was occasional mention of other cases, including one 
with transmission of the disease to the fetus in utero (Grcenhillc), but no definite 
case reports or references were found. Two of Sinneckcr’s^ cases were possibly 
instances of epidemic parotitis occurring postpartum. 

Mrs. J. A. D., thirty-one years old, primigravida. The last menstrual period oc- 
curred on July 25, 1935 from AvliicJi tlie expected dale of confinement was estimntcu 
for May 1, 1930. There was the histoiy of pneumonia at nine years. Two year.- 
later (1917) she had had a tonsillectomy, adcnoideclomy, and submucous rc.section 
of the nasal septum. Appendectomy v.'as perfoimed in 1922. In 1929 there had 
been a suspicion of pulmonary tuberculosis, but roentgen ray examinations at that 
time and again in January, 1935 were negative. In 1933 the patient liad a severe 
attack of scarlet fever wj)icli, however, left no permanent kidney involvement. Tlic 
general jihysical and obstetric examination showed nothing notcwortiiy, except some 
suppression of the breath sounds over the lower riglit side of the eliest postcriorh, 
which was thought to be due to thickened pleura from pneumonia. 

Except for moderate nausea and vomiting in the early months, the pregmtncv 
wa.s essentially uneventful until three weeks before tlie expected dale of deliver'. 
She was seen on April 9, 1930 because of swelling on the right side of the neck am 

^Presented before the Detroit Ob-iletrical and GynccoIoKical .Society, Dcct-inbcr 
1, 1936. 



THE TREATMENT OP GONORRHEAL VAGINITIS WITH 
GONOCOCCUS FILTRATE 

A. J. Whitehouse, M.D., Lexington, Kt. 

A MULTIPLICITY of methods and results reported for tlie treatment of any cou- 
A*. flition is usually indicative of the inadequacy of the procedure in use at the time. 
Consequent to a discussion of the unsatisfactory results of local treatment in cases 
of gonorrheal vaginitis in the Children's Clinic, the matter was taken up in the 
Gynecological Section of the Venereal Disease Clinic. 

The lack of uniformity of results and the disadvantages of the use of the ovarian 
follicular hormone led to the search for some other more constant method and one 
amenable to the economic limitations and conditions of a Public Health Clinic. Many 
of the patients under treatment are children of mothers in the Venereal Clinic. Need- 
less to say, the usual difficulties attendant upon a City Venereal Disease Clinic along 
lines of continuity of treatment and follow-up were encountered. Also, the premise 
on which the use of the ovarian follicular hormone has been based (the desquama- 
tion of an infected membrane) would seem not to comprehend the possible presence 
of some cervical glands, especially in those cases near pubert)’’, and their infection 
by the gonococcus. Because bactericides do not reach the well-established infection 
Iddden in the tissues, the production of immunity would seem to be the desired ob- 
jective of research. However, the production of immunity to gonorrhea is more 
delicate and less stable than that to other infections. Corbus found that gonococcus 
filtrate or toxin prepared from a special medium, when injected intradermally, was 
capable of stimulating the body to the production of gonococcus antibodies. The 
willingness of the manufacturers of Corbus-Ferry gonococcus filtrate to furnish some 
of this material in the treatment of these cases led to its trial. 

Tliis report includes 30 children of whom: 5 patients refractory to the filtrate 
are receiving other treatment; 13 stopped before receiving adequate treatment; and 


PATIENT 

COLOR 
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W 

O 
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25 PER CENT 
SOL. 

DOSE 

2.5 PER CENT 
SOL. 

DOSE 

LABORATORY 

DISPOSITION 





C.C. 


C.C. 




J. B. 

C 

F 

12 

0.05 


0.05-1.0 

(23 inj.) 

Suspic. 

Glinical cure 

V.G. 

W 

F 

10 

0.05-0.55 

(11) 

0.05-0.55 

(12 inj.) 

Neg. 

Discharged 

B. H. 

W 

F 

S 

0.05-0.5 

(10) 

0.05-0.8 

(13 inj.) 

Neg. 

Discharged 

C. H. 

W 

F 

G 

0.05-0.5 

(10) 

0.05-0.8 

(13 inj.) 

Neg. 

Discharged 

B. jr. H. 

W 

F 

9 



0.05-0.5 

( 9 inj-) 

Neg. 

Discharged 

G. J. 

W 

F 

7 



0.05-0.3 

( G inj.) 

Neg. 

Discharged 

V. J. 

w 

F 

7 

0.05-0.15 

( 3) 

0.05-1.0 

(22 ini.) 

Neg. 

Discharged 

M. B. L. 

w 

F 

9 

0.05-0.7 

(14) 

0.05-1.0 

(23 inj.) 

Neg. 

Discharged 

M. L. M. 

w 

F 

5 

0.05-0.5 

(11) 

0.05-1.0 

( 8 inj.) 

Neg. 

Discharged 

M. L. M. 

G 

F 

6 



0.05-0.4 

( 7 inj.) 

Neg. 

Discharged 

A. M. 

G 

F 

G 



0.05-0.3 

( G inj.) 

Neg. 

Discharged 

G. W. W. 

W 

F 

7 



0.05-0.3 

( G inj.) 

Neg. 

Discharged 

5 cases 

being carried 

on. 






13 stopped before adequate treatment. 
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PREGNANCY AND NEPHRECTOMY 
W. G. Cummings, M.D., Winnetka, III. 

(From the Department of Obstetrics and Gynecology of Northwestern University 
Medical School and the Evanston Hospital.) ■ - 

' I ‘ HE case lierewith reported is that of a nephrectomy during the first month of 
^ gestation, the latter being undiagnosed, •which was followed by a normal preg- 
nancy, labor, and puerperium. 

Mrs. A., a twenty-four-year-old white woman, first seen by me on March 15, 1935, 
at which time she complained of nausea of ten days’ duration and pain in the right 
kidney area, which had been present at inter%’als since 1932. She thought she 
might be preg’nant. The last normal menstrual period was March 4, 1935. IMense.s 
Iiad always been regular and normal. 

In 1932, she delivered a six and one-half months’ macerated stillbirth, at which 
time she had pus in the urine and hj'pertension. This had never been treated. She 
had had no other pregnancies, and the rest of her history was essentially negative. 

Physical examination was negative except for tenderness in the right costoverte- 
bral angle and large amounts of pus cells in the urine. Blood pressure was 110 
sj'stolic and 70 diastolic. I could find no evidence of pregnancj' at this time. 

She was referred to the Department of Urologj' at the Evanston Hospital for 
diagnosis and treatment. She entered the hospital March 28, 1935. A cj'stoscopic 
examination was made by Dr. James Farrell who made a diagnosis of right ureteral 
calculus and right pyonephrosis. The urine showed a 3 -plus albumin, few red blood 
cells and many white blood cells. 

Blood count showed 9G per cent hemoglobin; 5,400,000 red blood cells and 13,900 
white blood cells. Blood chemistr}* was normal. 

Phenolsulphonephthalein test revealed tlic following: 

First specimen, 40 minutes after dye injection, 57 c.c. or 13.2^o 
Second specimen, 70 minutes after dye injection, 46 c.c. or 14.2% 

Total 27.4% 

On April 1, 1935, a right nephrectomy was done by Dr. Farrell. This was fol- 
lowed by a normal postoperative course and with discharge from the hospital on 
the fifteenth postoperative day. 

I again saw this patient on Jlay 17, 1935, at which time I found a two and one- 
half months’ pregnancy. Tlie pregnancy followed a normal course 'with normal 
urine and kidney function. 

Labor began spontaneous!}- at C p.m., Kov. 28, 1935. The patient received 7% gr. 
of pentobarbital and 1/150 gr. of scopolamine. At 10 p.ji., four hours after the 
onset of labor, the membrane.s ruj)turcd and following this one foot prolapsed. She 
was found to bo dilated completely at this time. A loft mediolatcral episiotomj 
was done following which the i)rcccli :ind slioulders 'iverc delivered with manual 
aid. Piper forcejis wore used on the after-coming head. The placenta, which 
normal, delivered spontancou.sly and the cpi.siotomy wound was repaired under gas 
anesthesia. The baby weighing 5 pounds <! ounces was perfectly normal. 

The puerjierium was normal. The blood chemi.etry, kidney function test, urine 
and blood pressure were all normal when the patient was di.^charged from the ho.«- 
pital on her eleventh postpi'.rtum day. 

Tlie mother and baby were botli in c.vccllent condition at the ftnitl post part um 
examination, six wceksi after delivery. The baby was fed entirely with the mother's 
breast milk. 


723 Enir Stt.eet. 
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face. T]iis had been preceded by several days of general malaise. The temperature 
Avas 99.6° P. Beliind the angle of the jaw on the right and pushing up the lobe 
of the ear was a soft, doughy sAvelling which extended upward in front of the ear 
and forward over tlie masseter muscle. There was also puffiness below the left ear. 
The throat Avas slightly injected, and the orifices of both Stenson’s ducts Avere 
SAvollen and reddened. By the next day the swelling had greatly increased on both 
sides, giAung a typical picture of epidemic parotitis. There was no history of ex- 
posure, though the patient stated definitely that she had never had mumps. Treat- 
ment consisted of bed rest and analgesics for pain and stiffness of the jaAA’s. The 
patient, a graduate nurse, ?nade frequent readings of her temperature Avhich never 
Avent above 100° F. SAvelling began to subside on the fifth day and had entirely 
disappeared by the tAvelfth. 

On hlay 13, 1936, after a labor of tAA'elve hours induced by castor oil and quinine, 
the patient A\'as delivered spontaneously of a male child Aveighing seA’en and one- 
fourth pounds and appearing normal in er'ery respect. The puerperium was afebrile 
and normal, and the child gained satisfactorily on breast feeding supplemented by 
eA'aporated milk formula. 

This case is of interest for tAvo reasons: 

1. Because of the apparent rarity of epidemic parotitis complicating pregnancy. 
Tills is the only case to occur among the 5,000 to 6,000 private and clinic obstetric 
patients AA'hose clinical course lias been knoAAm. to me. Greenhills stated that there 
had been only one such instance at the Chicago Lying-In Hospital in 35,000 de- 
liveries. 

2. Notwithstanding the prognosis obtained from the feAV reports in the literature, 
the disease ran a mild course and caused no difficulty. It seems possible that only 
severe cases have found their way into the literature and that there are many 
others of such sliglit gravity as to appear nuAvortliy of comment. 

REPERENCES 

(1) Ifoore, J. H.; J. A. M. A. 97: 1625, 1931. (2) Dutta, P. C.: J. Obst. & 

Gjmec. Brit. Emp. 42: 869, 1935. (3) Greenhill, J. P.; Am. J. Obst. & Gynec. 25: 

760, 1933. (4) Sinnecker, M.: Zentralbl. f. Gynak. 51: 2024, 1927. 

955 Fisher Buiedixg 


Dodds, Gladys H.: The Visscher-Bowman Test for Pregnancy, Brit. if. J. 2: 224, 

1936. 

Visscher and BoAvman described the folloAving chemical test for AA-hich they claim 
great accuracy: To 1 c.c. of urine are added one drop of 1 per cent hydrogen peroxide, 
five drop.s of a 1 per cent phenylhydrazine hydrochloride solution in water, fiA-e 
drops of a 5 per cent methyl cyanide solution in water and 5 drops of a concentrated 
hydrochloric acid. The mixture is heated in a water-bath for twenty-five minutes. 

A russet color and thick flocculent precipitate denotes a strongly positive reaction ; 
a dark broAvn and slightlj' flocculent precipitate shoAVs a Aveakly positive result. A 
broAvn color and slight poAvdery precipitate shows a doubtful negative result, and no 
color change AA'ith no precipitate denotes a negative test. 

The author inA-estigated 100 pregnant patients and obtained correct re.sults 
in 90 per cent of cases. In nonpregnant Avomen the test AA-as correct in 88.8 per 
cent. The percentage of error among the nonpregnant group is too high to make 
the test of any real value. 


F. L. Adair and S. A. Pearl. 



CEEVICAL SUCTION SYEINGE 

Thomas L. Eogers, M.D., Long Beach, Calif. 

AS THE cen'ix has been called the tonsil of the pelvis, the suggestion has been 
* * made that a Hurd tonsil suction syringe tube would prove a satisfactory device 
to remove tenacious mucous plugs from the cervical canal and ducts. This affords 
a method of obtaining material for smears for diagnosis and also as a cleansing 
measure preparatory to local applications. Having experimented with the Hurd 
tube, I found the angle too acute and also felt that if tlie opening were made 
circular and larger in diameter, the application would be more effective. At my 



request the Becton, Dickinson Company has adapted their regular tonsil suction 
syringe by lengthening the straight tube and welding on at a 20 degree angle, a 
funnel-shaped tip with circular opening, either one inch or se^cn-cighths incli in 
diameter, inside measurement, as desired. This apparatus has the advantage tliat 
the bulb is interchangeable, low priced, and the only deteriorating element. TJic 
device can be readily manipulated with one hand and the tip always in sight, 
it provides adequate suction for the removal of mucopus and establishing drainage. 
An additional effect is the slight hyperemia produced, wliich may' have a favorable 
influence on the inflammatory process. 

703 Pacific Avenue. 


Schwartz, I.: Gruskin Intradennal Test for Pregnancy, Am. J. Surg. 33: 225, 
193G. 

The simplicity of the to.sl, the rapidity with which diagnosis is made, and the 
high incidence of accuracy are striking. In the author’s scrie.s, the test was cor- 
rectly positive in 90 per cent of 153 pregnant women, and was correctly negative in 
90 per cent of 00 nonpregnnnt women, and all male controls. A group of individuals 
with disturbed metabolism, usually of endocrine origin or with .skin anomalies, are 
inherently incapable of determinable .skin testing. Disregarding this very .small 
group, the tc.st permits of routine application and its validity is as.serted by tlic 
high percentage of accuracy obtained, 

J. Thorn WK i.i, WiTiifami-ooN'. 
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VELAMENTOUS INSERTION OP THE TOIBILICAL CORD 


A. J. Whitehouse, M.D., Lexington, Ky. 

(From Ihe Obstetrical Service of St. Joseph Hospital) 

'T'HE rarity of a condition imposes tiie necessity for careful study of every case. 

Insertio velamentosa is defined as the condition in which "the vessels of the 
umbilical cord separate at varying distances from the placenta and reach their 
placental termini by taking their course between the amnion and chorion, or are 
enveloped in a fold of the former tissue.” Tlie incidence is considered about 1 
per cent, being higher in multiple than in single pregnancies. Moderate bleeding during 
the first stage of labor, in the absence of evidence of placenta previa or abruptio 
placentae, is mentioned as a sign of a condition naturally difScult to diagnose. This 
follows rupture of its vessels. Only by palpation within the cervix of the pulsating 
cord vessels over the bulging membranes is absolute diagnosis possible. The condi- 
tion was not diagnosed antepartum in the case presented. 

D. D., twenty-one years old, white, housewife, came under prenatal super-vdsion 
Not. 16, 1935. Her last menstrual period began Sept. 6, 1935; menses having been 
regular and normal previously. Her past history revealed no operations or serious 
illnesses, except typhoid fever at seven. On May 14, 1935, the patient, on being 
hospitalized for pyonephrosis with temperature of 104° F., had a spontaneous pre- 
mature labor at seven months: the baby lived two hours. Tliere were no other 
pregnancies. The family history was irrelevant. 

The present pregnancy wa,s uncomplicated. The patient had a normal increase in 
weight of about 21 pounds: her blood pressure had ranged from 94 to 110 systolic 
and 54 to 66 diastolic. There was no edema, no visual disturbance or headache, and 
no albuminuria. Her medication included 0.5 to 1 gr. of thyi-oid every day; an iron 
preparation, feosol; a fortified cod li%'er oil; and a course of " Urophosphate, ” 
after urine had shown some pus cells at seven montlis. She felt quickening on Dec. 
7, 1935. On May 16, 1936, at 5 a.m., labor began spontaneously and fetal movements 
were felt. There was no bleeding. The presentation was right occiput anterior. 
She was given sodium amytal and morphine sulphate early for analgesia. At 11:15 
A.M. (about six hours after onset of labor), under light drop ether anesthesia, the 
patient had an easy spontaneous delivery of a stillborn male fetus weighing 5 pounds 
4 ounces. The baby was given an intracardiac injection of adrenalin vdth no response. 
It appeared to be a well-developed but marasmie full-term baby. An examination of 
the placenta and membranes revealed the insertion of the intact umbilical cord in the 
membranes about 3 cm. from the margin of the placenta. ' There was no evidence 
of blood vessel rupture. Autopsy revealed no other demonstrable cause of death. 

The condition is reported as a possible etiologic factor in stillbirths not otherwise 
explained. 

164 Market Street 
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0^uducts persist in the males and ^Yith liigli dosages become greatly 
SAvollen in both sexes. "Wolffian duets (incipient vasa deferentia) re- 
main unmodified. 

The as 3 mimetrieal difi;erences so noticeable in tlie i-esponse of the two 
testes ai’e attributed to a germinal epithelium (incipient ovarian cor- 
tex) which forms in early development onl.v on the left testis. 

With the sjnithetie male hormones, androsterone, dehj'^droandro- 
sterone, androstenedione, in doses of from 0.02 mg. to 1 mg., the form 
and histologic structure of the right ovary of the genetic females are 
changed to that of a testislike organ. The ovarian medullaiy tissue 
is tx’ausformed into testis tissue. The left ovary becomes narrower 
and more rounded than normal and exhibits a thinning of the ovarian 
cortex and hypertrophy of the ovarian medulla and its inversion to 
testis tissue. The oviducts of the females undergo a regression begin- 
ning distall.y. Wolffian duets (potential vasa deferentia) of both sexes 
are enormously’’ swollen. Within the range of dosages noted above the 
male gonads remain more or less unaffected. Other Avorkers (Wolff 
and Ginglinger) using larger dosages (0.5 to 2 mg.) have obtained 
estrogenic effects in the female, i.e., formation of ovarian cortex on the 
left testis and persistence of oviducts in male embryos. With male 
hormone preparations from human male urine, however, in the present 
experiments definite estrogenic effects were obtained, Avhether or not 
the preparation shoAved the presence of female hormone as detected 
by the A^aginal smeai' test. In general, recent Avork Avith sex hormones 
in the chick embryo seems to sIioav that it takes more male hormone 
to bring about reA’ersal of the females than it takes female hormone 
to bring about reA’^ersal of the males. 

As regards the manner of action of these hormones, it appears that 
the male hormones bring about a response of all the potential male 
components of the bisexual embryonic reproductiAm sy^stem Avhile the 
female components respond only to the female hormones. 
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Editorial Comment 


Eeversal of Sex in the Chick Embryo by the Action of Male and 

Female Sex Hormones 

R ecent experiments hy B. H. Willier of the Biological Laboi*atory of 
the University of Rochester in collaboration ivith P. C. Koch and 
T. P. GalJaglier of the University of Chicago {Physiological Zoology, 
January, 1937) have shown that it is possible to alter the sex of chick 
embiyos by injecting known quantities of male and female sex hor- 
mones into the developing hen's egg. The female hormones, theelin 
and theelol (crystalline form, dissolved in ethylene glycol), and the 
synthetic male hormones, androsterone, dehydroandrosterone, andro- 
stenedione (dissolved in propylene glycol), liaA'e been used, as well as 
male hormone preparations from human male urine and bull testis. 

Brieflj^, the method consists of making a single injection of the solu- 
tions directly into the albumen through a minute opening in the shell, 
after forty-eight hours’ incubation. Development is continued until 
just prior to hatching when the embryos are removed from the shell 
and examined carefully for any changes ivliich may have occurred in 
their urogenital systems. 

With theelin and theelol, dosages ranging from 0.05 mg. to 2 mg., 
the histologic structure and form of the left testis of the genetic males 
are markedly modified, consisting of a central core of medullary tissue 
upon which is superimposed a thick ovarian cortex. The right testis 
remains testicular in structure but is often smaller than normal. In 
extreme cases (1 to 2 mg.) no traces of testicular tissue remain in the 
left testis, reversal is complete, and the gonad is almost indistinguish- 
able from a normal female ovary. In such eases the right testis usually 
becomes quite flat, reduced in size, and contains ovarian medullary 
cords. In the genetic females the gonads remain unatfeeted with the 
exception of an occasional increase in ovarian cortex on the right. 
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Laterally attached is the gluteus maximus and at the tip is the attach- 
ment of the anal sphincter. The lower strands of the saerosciatie 
ligaments are attached near the cornua. 

The nerve supply of the region is rich. On the dorsal surface, tlie 
posterior divisions of the lower three sacral nerves form loops and, with 
the coccygeal nerve, supply the skin over the lower end of the coccyx, 
and send filaments to the posterior coccygeal ligaments. The coccygeal 
plexiform arrangement of nerves, found along either side, is formed 
mainly from the anterior divisions of the fifth sacral and the coccygeal 
nerves. Upon the ventral surface of the coccyx the two sj’^mmetrical 
sjTupathetic trunks unite and terminate in the single median sympa- 
thetic ganglion-coeeygeum impar. This ganglion connects with the 
branches of the fifth sacral and coccygeal nerves, thus forming an exten- 
sive plexus on the anterior coccygeal .surface. Filaments from this plexi- 
form arrangement pass to the tenomu.scular insertions of the levator, 
coccygeus gluteus maximus muscles, and the sphincter ani. The plexus 
also innervates the sacrococcygeal joint and ligaments. 

Thus it is apparent that the structures which enter into the fusion or 
.support of the sacrococcygeal joint, or influence mobility of the eoccyx 
on the sacrum, are richly supplied by filaments from the coccygeal 
plexus. Involvement of the sympathetic system through the ganglion 
impar elucidates to a certain extent the variety of sjonptoms and the 
varied causative factors which the condition of eoccygodynia may en- 
gender. 

TYPE.S OF COCCYGODYNIA 

It nece.ssarily follows from the above considerations that eoccygodynia 
may be of different types. In this presentation these are arbitrarily 
grouped as follows : 

1. Eeflex coceygodjuiia 

2. Traumatic eoccygodynia 

3. Neuralgia or neuritis of the coccygeal plexus. 

Reflex eoccygodynia — Organic and Psychogenic . — Keflex coecygodjmia 
is symptomatic of .systemic di.sturbance removed from the local site. It 
is of two types, organic and psychogenic. Some of the conditions which 
may be li.sted under organic reflex eoceygodnia are rectal tabes, menin- 
giomas, spinal fraelure.s, spina bifida occulta, and postmeningitic 
states. Personally, we have seen none of 1hc.se, although they are mem- 
tioned by Simpson, Drueek, Klcekner and others. Many jiatients arc 
seen with rectal troubles, esiieciully fi.stulas, piles, proctitis, and fi.s.sures, 
where there is referred ])erianal pain erroneously refei’red to the coccyx. 
Only a earele.ss examination could fail to reveal the true type and cause 
of pain. They do not cause eoccygodynia, but coexistence with true 
eoccygodynia may produce embarra.ssing confusion. 

P.sychogenic eoccygodynia is attributed to hystei'ia, neurasthenia, p-s.v- 
choncuro.sis, traumatic neurosis, and patients with “irritable spine”; 
somewhat frequently seen as a causative factor is definite sex imbalance 
or maladjustment, llamill recites an interesting ca.se ba.scd upon hys- 
teria and expre.sses the opinion that the siiasmodic pains of eoccygodyiua 
are analogous to vaginismus, and that all ca.ses should be handled by 
psvchotherapv. Except for reflex eoccygodynia of psychogenic origin, 
wliich is by no means common, this view is at variance with mo.st clm- 
icnl ojiinion and exjierienee. 
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A CONSIDERATION OP THE TYPES AND TREATMENT 
OP COCCYGODYNIA 

Edward G. Waters, M.D., Ph.B., P.A.C.S., Jersey City, N. J. 

C OCCYGODYNIA is a painful neui*algic condition of the tissues in 
the sacroeoeeygeoperineal region. It is relatively common in women 
under forty years of age, is highly disabling and painful, bizarre in its 
manifestations and types and involves an indeterminate pathologjL It 
is given little attention in literature, texts, or from the profession, and 
less treatment. Sporadic contributions liave discussed tlie subject mat- 
ter, but their effects are not lasting. In general, they stress the form of 
treatment favored by the author, and treat aU coccygodjoiias as a group. 
The valuable paper of Youngs was “lost” but that of Youraaus aroused 
interest in nonoperative treatment of the condition. The more recent 
contributions of Lewin and Kleelcner, who review the literature, stress 
the importance of selective therapy, but there still exists a tendency, in 
most papers, to regard the condition and its treatment as essentially 
surgical. 

ANATOMIC FACTORS OF IMPORTANCE 

Pull understanding of the causes, symptoms, effects, and treatment of 
eoccj’-godynia is dependent upon adequate appreciation of certain ana- 
tomic structures. The coccyx is the osseous fusion of the five tenninal 
spinal vertebras. It is joined to the sacrum above by ligamentous union, 
and follows its general curvilinear direction. Exceptionally it may be 
fused or ankylosed, Tlie two coccygeal cornua extend upward from the 
posterior surface and form, through ligamentous connections with the 
sacral cornua, important foramina. These transmit the branches of the 
fifth sacral nerve, the importance of which will be presently seen. The 
coccyx in the female, in contrast to the male, fuses Yutli the sacrum late 
in life, if at all. The sacrococcygeal articulation is a false sjmchondrosis 
Avith anterior, superficial and deep posterior, and two lateral ligaments, 
with a fibrocartilaginous disc interposed. These structures undergo 
physiologic alterations in late pregnancy which permit increased mobil- 
ity during parturition. This is especially true of the fibrocartilaginous 
disc and tlie anterior ligament. It is highly probable that the relative 
exposure of tlie coccjtc in female pelvic conformation is an important 
element in accounting for the greater incidence of coccj^godjmia in 
women. 

The anterior coccygeal surface has attached to it the levator ani and 
coccygeus muscles and is in close relationship to the posterior rectal wall. 

5.31 





534 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


TREATMENT 

The partition of coccygodynia according to causal type simplifies the 
problem of therapy. In reflex coccygodjmia, no benefit may be expected 
from purely local therapy. A careful history and examination of the 
entire patient Muth detailed observation of the exact type, location and 
radiation of pain should reveal the cause for reflex coccygodynia. Tlie 
proper and only effective treatment is to deal vdth the causative con- 
dition. It is well to rememljer that more than half of the reflex eoe- 
eygodjTiias are caused by sexual imbalance or maladjustment. The piiy- 
sician interested in these peculiarly human problems can completely 
relieve the sufferer by combining ps.ychotherapy with alleviation or cor- 
rection of the sexual disaffection. 

Treatment of traumatic coccygodynia is definite. In the acute stage, 
bed rest is indicated with local applications of heat in the form of hot 
sitz baths, hot oil rectal instillations, hot rectal douches, diathermy or 
short wave therapy. A dislocated coccyx is manually reduced, if pos- 
sible. Analgesics and sedatives are certainly indicated, with dosage suffi- 
cient to give clinical relief. The acute phase is over in ten to twenty 
days, and the jDatient often obtains complete relief in spite of a persist- 
ing coccygeal deformity. When the pain becomes chronic, resort may be 
had to two lines of action, radical or conservative. The radical pro- 
cedure of coccygeal excision, although surgically simple, should ho 
deferred until conservative therapy has received a thorough trial. The 
coccyx serves as an important point of musculotendinous attachment, 
and its removal leaves some degree of pelvic weakness. The operation 
may be complicated by a disabling infection, and not infrequently after 
the coccyx is out, the pain still persists. Therefore the operation is 
neither to be suggested nor lightly undertaken until conservative meas- 
ures fail, or unless there is gross deformity, caries, osteomyelitis or 
coccygeal periostitis "with perieoccygitis. 

Neuralgia and neuritis of the cocc 3 ’’geal plexus are best treated bj’’ direct 
attack on the plexus. Injections of novocaine, alcohol, benacol, quinine 
and urea hydrochloride, sodium morrhuate, and saline were used in this 
series. While all were found of .some value, the mo.st useful solutions 
were 2 per cent novocaine in 2 c.c. to 10 e.c. amounts, and V 2 to V/j c.c. 
of 80 per cent alcohol. From one to six injections of novocaine are 
required, and the relief obtained is usually permanent. Injection of 
alcohol, .suggested by Youngs and Youmans, follows DeVe.sian’s appli- 
cation in 1907 of trifacial nerve injections based upon Schlosser’s prin- 
ciples. These are more definite and lasting in effect, but they are also 
more painful ; two of our patients had prolonged pain with induration, 
redne.ss, and .swelling which lasted for ten days, following a 3 c.c. injec- 
tion of 80 per cent alcohol. Father marked induration and inflammatory 
edema may be expected in the perineal body and pericoecygeal ti.ssnes 
should more than V/n c.c. of 80 per cent alcohol be injected. This tender 
area gives rise to an aching sensation in the rectal region for a v.'cek or 
more, but it is generally tolerated better than the coccygeal pain which 
it supplants. Some degree of a.symptomatic li.ssue induration is com- 
monly seen even with small doses. 

The following is a description of the teciinic emidoyed in our case.s. 
The patient is placed in the right lateral Sims position for all injections, 
excepting those made on the anterior surface or concavity of the coccy.x. 
w'hen the exaergerated lithotomy position is used. The gloved index 



WATERS : COCCYGODA’NIA 


533 


Traumatic Coccygodynia. — Coce.ygod;^aiia of traumatic origin is tlie 
oldest of I’ccognized types. There may be an obvious and palpable dis- 
location or fracture of the coccj’-x as a, result of a blow, kick, or fall. 
Infection after operation for pilonidal cyst may result in chronic peri- 
eoceygitis, and acute sacrococcygeal arthritis lias been seen following 
trauma, exposure, and acute upper respiratory infections. An ankylosed 
coccyx may be broken during deliveiy, especially if a narrow pubic 
arch forces the fetal head to ride through the posterior triangle of the 
outlet. But we have knoAvn this to occur many times with coccygodynia 
an infrequent sequel, whereas the latter has been frequentlj^ seen after 
falls and external violence. In our experience, if a palpable deformity 
exists in association with coccygodynia, it is a forward dislocation of the 
eoccj'x, almost never a posterior luxation. Horseback riding is usually 
mentioned Avith the etiologie factors. The only such case in our experi- 
ence occurred in using a mechanical gymnasium horse. 

New’algia and Neuritis of the Coccygeal Plexus. — The third and larg- 
est group of the coccygodjuiias is that comprising neuralgia and neuritis 
of the coccygeal plexus. This formed over 60 per cent of the ‘fifty-three 
patients studied for this condition. Such patients are those Avithout his- 
tory or findi 2 igs of gross or discoverable injiiry to the coccyx, and avIio 
have neither organic nor psychogenic factors operating AAdiich Avould 
label the pain as reflex. 

Neuralgia exists AAdien there has been transient injury of tlie over- 
lying coccygeal tissues, as in parturition, Avith subsequent inflammatory 
reaction, edema, and secondary fibrosis resulting in pincliing, pressure 
or chronic irritation of the highly susceptible plexus. If the local con- 
dition is scA^ere or suppuration occurs or the damage to the nei’A^es is 
great, an actual neuritis supervenes, Avith the chance of spontaneous 
cure less. 

Clinically, neuralgia and neuritis of the coccygeal plexus are sharply 
differentiated from the traumatic group. In tlie reflex type, the history 
and examination sIioav an anorectal or .systemic affection AAuthout tender- 
ness or pain definitely localized in the coccygeal region. In the trau- 
matic type, thei’e is usually obAoous or palpable deformity Avith aggra- 
vation of the pain on coccygeal motion. HoAvever in the neuralgic or 
neuritic type, Avhile passiA'^e motion of the coccyx may be entirely pain- 
less, contraction of the levator ani muscle, stool evacuation, pinching 
the tissues at the tip of tlie coccyx, pressure on the Amntral coccygeal 
sui’faee or over the sacrococcygeal joint, may induce exquisite pain, 
reproducing that for AAdiich the patient seeks relief. The pain is Avell 
localized to the anococcygeal body. When there is pain radiation into 
the back, buttocks, or legs, some other causatiA^e condition mirst be sought 
for. It is only in reflex coecygodjuiia that there is notable pain radiation. 

It is highly important not to adjudge a patient Avith true coccygodynia 
of the traumatic or neuralgic types a psyclioneurotic because of iierAmus 
manifestations dcA’eloping in the course of the iUne.ss. Tlie marked dis- 
ability from continuous or recurrent pain is conducive to changes sug- 
gesting iierA'ous imbalance, especially in those Avith Ioav pain tolerance. 
Psychiatric therapy can hardly be effective AA’hen the primary factor 
continues to opei'ate, although one cannot minimize the A-alue of asso- 
ciated suggestive therapy. 
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Balashova and Sicheva: Capillaroscopy in Some Endocrine Diseases, Vestnic 

Endocrinol. (^Moscow) 5: 632, 1935. 

The authors investigated by means of a capillaroscope the capillaries of the nail 
beds, the shin of the back of the wrist and the foot, and in some patients the shin 
of the forearm in cases of diseases of endocrine glands. In 40 cases of hypofunction 
of the ovaries atonr- of the capillaries was found and in the capillary loop the venous 
branch was dilated. Tlie blood stream was slower and in the majority of loops 
there was stasis. The stream is not always homogenous, often there was a granular 
appearance. The subpapillary net was dilated. Clinically wrists were cyanotic, 
edematohs, and moist. Fingers were large with short, thick and dim nails and 
very pale. Cutis marmorata was noted especially on the extremities. 

In hypoplasia and aplasia of the sexual apparatus (early eunuchoidism), tlicre 
was noted delay in the development of the ectodermal capillary net. 

In eases of amenorrhea on the basis of general infantilism there was found a 
hypoplastic net of capillaries with a multitude of aneurysms. 

There was a close similarity in the picture of the capillaries in the cases of 
obesity of hypophyseal-ovarian type, dystrophia adiposo-gcnitalis and obesity due 
to ovarian insufficiency. The outstanding characteristic for the majority of eases 
was unusually fantastic and a groat variety of forms of capillaries due to their ex- 
treme tortuosity and large amount of aneurysm, long loops curled up; the blood 
stream was often slower than normal. 

Ai.exanukr G.^nniF.u.vN'/.. 


Wemer, A. A.: Syndrome Accompanying Deficiency or Absence of the Ovarian 
Follicular Hormone, Kndocrinology 19: 605, 1035. 

This article is based ujion an analy.sis of the objective signs and .subjective 
.symptoms presented by 107 women having deficiency or absence of the ovarian 
follicular hormone. This group of jiatients consists of 53 castratc.s, 06 women 
in the menopause and 4S subjects having involutional melancholia. The subjective 
.symptoms are classified as nervous, circulatory and general. That these symptoms 
do accompany ovarian hypofunction or afiinction is evidenced by their regularity 
of occurrence in 53 castrates studied. This same train of symptoms is found witli 
striking parallelism in the menopause and involutional melancholia. 

.7. Thornwei.t. \Vithki:.si*ook, 

Goecko. Herman; The Action of the Male Sex Hormone (Tc.sticular) at the End 
of Pregnancy, Ztschr. f. (Jebiirtsh. u. Oynilk. 112: 27.1, 1!136. 

The author was aide to demon.«trafe the pre.-^ence of the male .sex hormone in 71 
per cent of the placentas of female fetuse.s examined. He was never able to detect 
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finger of tlic left hand is introduced into t)ie reetnin and the region is 
carefully palpated between it and the thuml) externall 5 ^ Tlie shape and 
structure of the coccyx are determined and the position of the spot of 
greatest tenderness is carefully noted. This is usually at the tip of the 
coccyx, 1 cm. beyond the tip in the perineal body, or at the sacro- 
coccygeal joint. At first the entire area may be noted as tender, but a 
persistent search will locate one spot of exquisite tenderness. This 
marks the site of the first injection. The skin is sterilized with per 
cent iodine on a cotton applicator, and the injection made with the right 
hand, the fingers of the left hand remaining in situ to definitely locate 
and place the injection, as well as guard against rectal perforation. 
Three to 6 c.c. of 2 per cent novoeaine solution are used for the initial 
injection, and repeated eveiy'five to seven days until complete relief is 
obtained. Four injections usuallj’- suffice. If the coeeygodynia is sharply 
localized to a spot in the perineal body, ^ c.c. of 2 per cent novoeaine is 
injected, followed in a moment, without withdrawing the needle, by 1 
or 1.5 c.c. of 80 per cent alcohol. Where the pain is localized on the 
ventral surface of the coccyx, the extreme lithotomy position will permit 
insertion of a long needle through the perineal body past the tip of the 
coccyx and into the coccygeal plexus. The injection may also be made 
through an approach on either side of the coccyx. One may elect to 
seal the injection site with collodion, but this is not necessary. The 
patient is instructed to take mineral oil or petroleum-agar emulsions, 
continue a usual diet, and emploj’’ sitz batlis or iiot oil enemas to relieve 
the aching pain or soreness occasionally experienced. 

No serious complications will result if the above instructions as to 
type, amount, and placement of injections are followed. Tlie two very 
severe reactions in 53 patients were due to injection overdosage of alcohol. 

The results are excellent. In this series, 41 were clinically cured. Ten 
did not complete the series and of these, 6 later reported marked improve- 
ment. Four were not traced. Two patients received severe reactions, 
refused further treatment, and are recorded as having been adversely 
affected by treatment. 
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tumor should be enucleated. If no tumor is discovered in the pelvic region, lumbar 
region, or hypophyseal area, the treatment is much more difficult. The autlior sug- 
gests various forms of hormone tlierapy, depending upon tlie endocrine organ or 
organs suspected as being responsible for the virilism. 

J. P. Greenhill. 

Ahumada and Calatroni: Arrhenoblastoma of the Ovary, Bob Soc. do obst, y 

ginec. (Buenos Aires) 15: 488, 1936. 

The patient prior to removal of the ovarian tumor had marked masculine distribu- 
tion of hair, vath a male figure, and marked elongation of the clitoris. Soon after 
removal of the arrhenoblastoma the masculine characteristics began to diminish and 
now, after a period of four years, female characteristics predominate. 

Mario A. Castallo. 

Falkiner, Ninian McL: Relation of the Ovarian Cycle to Endocrinology, Brit. 

M. J. 1: 149, 1936. 

The author presented eight specimens of human corpora lutea removed at different 
stages in the menstrual cycle and attempted to correlate the significance of hemor- 
rhage into tlie corpus luteum. This hemorrhage, the author claims, is synchronous 
with the bleeding from the uterine mucosa of menstruation. In the corpus luteum 
of pregnancy no such gross hemorrhage could be demonstrated. 

"The administration of luteal extracts in the present state of our knowledge is 
not of great clinical use." Tlie author believes, however, that the administration 
of progestin in cases of threatened and repeated abortion may be useful. The corpus 
luteum extract may produce a satisfactory condition for embedding the ovum, and 
it may help to maintain the early decidua in a condition suitable for the development 
of the placenta. It may also aid in reducing the liability of abortion by reducing 
the irritability of the uterine muscle, making it less likely to undergo contractions. 
Further studies in this field are essential. 

F. L. Adair and S. A. Peart.. 

Ehrhardt, K., and Fischer-Wasels, H.: Study of the Content of Corpus Luteum 

Hormone in the Human Placenta, Monatschr. f. Geburtsh. u. GjmUk. 102: 

80, 1936. 

Tlie authors found that llic amount of corpus luteum liormone in llie mature 
human placenta is inconstant and small, having been found only in S per cent of the 
cases studied. However, this hormone was present more frequently in immature 
placentas of women between the sixth and eighth months of pregnancy. No hormone 
could be found in placentas of pregnancies less than four months old. Extracts 
of placentas from patients with eclampsia and precclampsia gave positive results 
for the hormone but no conclusions should be drawn from this concerning the ctiologj' 
of the toxemias of pregnancy. 

The parenteral administration of corpus luteum hormone failed to load to the 
detection of the hormone in the urine. Hence this hormone like the follicle hormone 
is inactivated in the body. The corpus hifeiirn extract had u marked .stimulating 
effect on the breasts of infantile rabbits. 

The. studies of the anthor.s are of pr.actical significance becau.se they show winch 
placentas are useful for tlielr corjius luteum hormone effect. The most valuable 
placentas are those obtained at the sixth, seventh, and eighth months of gestation, 
after which came those of the fifth and ninth months. In two ca.co.s of habitual 
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the hormone in the placentas of male fetuses. In the case of twins of opposite 
sex, tlie placenta of the female onlj' contained the male sex hormone. He believes 
that the male hormone is utilized by the male fetus in intrauterine life, and there- 
fore is absent in the placenta. In the cases of hydatiform mole no male hormone 
was demonstrable in the cystic masses found in the uterus. The urine of these 
patients contained large amounts of the hormone. Fi-om this fact the author con- 
cludes that there is no definite relationship between the amount of hormone found 
in the placenta and tlie amount excreted in the urine. He also found that tlie 
male sex hormone was present in the urine at the end of pregnancy only when a 
male child was to be born and never when the child was to be a female. This is 
explained as follows: Although the placenta of a male fetus produces large amounts 
of the m.s.h., it quickly passes into the blood stream, because of the great re- 
quirements of the fetus, and is excreted in the urine. The female fetus does 
not require the hormone for its own use, so that it remains stored up in the placenta, 
and is not found in the blood stream or in the urine. Tlie autlior believes that 
the se.x of the unborn child can be determined in at least 80 per cent of the cases, 
for in that number a minimum of one cock unit of hormone is present in three liters 
of urine in the case of a male child, whereas none, or at least less than one cock 
comb growing unit, is present in a similar amount of urine in the case of a female 

E. S. Auee. 

Deanesly and Parkes: Oestrogenic Action of Compounds of the Androsterone- 

Testosterone Series, Brit. M. J. 1: 257, 1936. 

Extracts of testis and male urine contain estrogenic substances of the estrone 
group. It is now recognized that substances similar in chemical nature to estrone 
may have some degree of estrogenic power. It has been possible to hydrogenate 
estrone, which itself shows no male hormone activity, to a substance having male 
hormone activity but no estrogenic power. The first male hormone obtained, 
androsterone, isolated from male urine was nonestrogenic by the vaginal cornification 
test and by a plumage test. Recently Butenandt and Kudszus reported that trans- 
dehydroandrosterone, androstenedione, and testosterone cause opening of the vagina 
in the intact immature rat. Trans-dehydroandrosterone is present in male urine. 
Androstanediol increases the size of the uterus and vagina of the adult ovariectomized 
rat. It seems likely that the estrogenic action of testis and male urine extracts 
may be due to the presence of compounds exerting an estrogenic action, rather than 
the actual presence of estrone or some other purely estrogenic compound. 

F, L. Adair and S. A. Pearl, 

Seguy, J.: Virilism Among Puberal Women, Gynec. et obstet. 33: 215, 1936. 

Virilism in women is characterized by two groups of symptoms. First there is 
regression of secondary feminine sexual characteristics such as the disappearance 
of menstruation, atrophy of the breasts, and loss of fat in various parts of the 
body. On the other hand, secondary masculine sex characteristics appear. For 
example the clitoris enlarges, the voice becomes masculine and the general body 
contour changes. Virilism, therefore, consists essentially of changes in the secondary 
sex characteristics without involvement of the primary sex organs. It is due to 
a disturbance in one or more glands of internal secretion. The chief type of ovarian 
'listurbance which is responsible for virilism is arrhenoblastoma of the ovary. 
Virilism may also be caused by corticosuprarenal lesions, anterior hypophyseal dis- 
turbances and thjToid diseases. The treatment of virilism varies considerably. If a 
unilateral ovarian tumor is found it should be removetl, likewise a tumor of the 
suprarenal glond. If x-ray pictures demonstrate a tumor of the hypophysis this 
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took place giving a H-ion concentration of 5. A similar , but less abrupt cliangc of 
flora and vaginal acidity associated with normal puberty in girls has been described 
by Socken. 

The results of similar observations on children, briefly detailed, indicate that this 
response to the injection of estrin may explain the favorable results which have 
been reported in the treatment of infantile gonorrheal vaginitis. 

J, Tiiornwell Witherspoon. 

Hisaw, Frederick L., and Lendrum, Frederick C.: Squamous Metaplasia in the 
Cervical Glands of the Monkey Following Estrin Administration, Endocrinology 
20: 228, 1936. 

The authors have confirmed the observations of Overholser and Allen, and of 
Engle and Smith, that prolonged estrin stimulation produces in tlie cervix of the 
monkey a condition of squamous cell metaplasia whicli resembles beginning 
malignancy in the human female. Stimulation of the monkey’s own ovaries to 
produce estrin bj’ administration of anterior pituitary preparations is usually not 
followed by squamous metaplasia. Simultaneous corporin therapy will inhibit the 
action of estrin in evoking squamous metaplasia in the cervix. The cervical lesions 
apparently undergo regression, either spontaneously when all treatment is withdrawn, 
or under the influence of corporin even when estrin is continued. 

J. Thornuhjj. Witherspoo.v. 


Dallera, Nicolo: Modification of Uterine Epithelium Under Hormonal Influences, 

Folia gjmacc.-dcmogr. (Genova) 33: 8, 1036. 

The author describes the hi.ctologic modifications of the uterine mucosa of rats, 
during the stage of prolan A blood saturation and during the injections info tlic.se 
animals of folliculin. He discusses on the basis of the alterations observed, cxiiori- 
mental hormonal conditions which give rise to the marked epithelial transformations 
observed, and those which occur normally in women during those years when car- 
cinoma of the uterus is more prevalent. 

The author makes a plea for further studies along this line, in order that the 
cause of carcinoma may be better approached. 

Mario A. Cartam.o. 


Damm, P. N.: Examination of the Changes in the Uterine Mucosa Following Ex- 
cessive Doses of Follicular Hormone, Acta obst. ct. gynec. Scandinav. 15: 

58, 1935. 

In a twcnty-nine-year-old castrated woman treated with 7.50,000 M. U. of follicu- 
lar hormone, Damm observed changes in the atrophied endometrium which corrcsj'ond 
to glandular-cystic hyperplasia. Prom this experience the author warns that large 
doses of follicular hormone .should not bo u.sed on patients with deficient or inactive 
ovaries unless followed up hy treatment with progestin. 

J. P. GnEENHlM.. 


Witherspoon. J. Thomwell: Hormonal Origin of Endometrioma, Arch. Path. 20: 

22, 393.5. 

Witherspoon advances the hypotbesi.- that the igniting factor which stimul.-ites 
the endometrial implant to proliferation i.s the ovarian Ldlienlar hormone. The 
morphologic and funetional characteristics of an endometrioma and of the utern.c 
endometrium are similar: the integrity and function of the endometrioma an* 
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abortion the authors succeeded in maintaining the pregnancies to term by giving- 
extracts of placentas obtained from the sixth and seventh months. In cases of 
uterine hypoplasia, a definite growth of the uterus could be obtained with placental 
extracts. 

J. P. Greenhill. 

Guldberg, E.: Sites of Production of the Sex Hormones in Normal Pregnant 
Women in the Light of Hormone Analysis ALfter Oophorectomy During Preg- 
nancy, Acta obst. et g5Tiec. Scandinav. 15: 343, 1936. 

A critical survey of the literature indicates tlie' correctness of Halban’s theory, 
first promulgated in 1905, that the placenta is the seat of hoi-raone production during 
pregnancy. Particular emphasis must be placed on the increasing number of reports 
of cases in which bilateral oophorectomy is performed early in pregnancy udthout 
interrupting the gestation. This indicates the wholly subordinate role played bj- the 
ovarj\ The fetus likewise is not important for maintenance of the pregnancy as 
evidenced by the continued development of gestations in the presence of hydatid 
moles. 

Hormone studies during pregnancy in women whose ovaries were removed have 
proved that foUiculin, the corpus luteum hormone and the gonadotropic hormones 
are produced in the placenta. There is a biologic difference between the follicle 
maturing hormone secreted during pregnancy and in the castrated state. 

J. P. Greenhiel. 

Bandler, U: Gonadotropic Hormones in the Urine of Women With Tumors, 
Monatschr. f. Geburtsh. u. Gynak. 102: 156, 1936. 

In a series of 21 women who had squamous cell carcinoma of the cervix, Bandler 
foimd gonadotropic hormones in the urine in 72.7 per cent before treatment wrfs 
instituted. The amounts of hormone varied between 80 and 500 mouse units per 
liter of morning urine. After the first x-ray treatment there was a decrease in the 
amount of hormone in the urine. The level rose before the second treatment and 
then again decreased. In untreated cases of adenocarcinoma of the cervix, these 
hormones could be found in only half of the cases. The hormones were found in 
78 per cent of untreated women with squamous cell carcinoma of the vulva. They 
could not be detected or only in very small amounts in women who had benign tumors 
and gj-necologic illnesses. 

J. P. Greexiiile. 

Vincent, B., and Le-wis, Eobert M.: The Induction of an Acid Vaginal Secretion 
in the Immature Macaque by Injection of Estrin, Endocrinology 20: 210, 1936. 

In 6 immature macaques pH determinations proved the vaginal fluid to be 
definitely alkaline. Three monkeys were then injected over a period of two weeks 
with sufiicient estrin to cause reddening of the sexual skin and to produce hyper- 
plasia of the vaginal mucosa. 

The vaginal fluid of the injected animals was found to be highly acid. An in- 
crease in the H-ion concentration of at least 2 pH units -was observed in each case. 
After withdrawal of the hormone and the subsequent return of the vaginal mucosa 
to the condition normal for the immature animal, the vaginal fluid was found to 
return to its former alkalinity. 

In one animal the vaginal fluid showed pH 7.8 forty-eight hours before reddening 
of the sexual skin occurred. With the discoloration an extraordinarily rapid shift 
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Mortimer, Wright, and Collip: The Effect of Oestrogenic Hormones on the Nasal 
Mucosa; Their Hole in the Naso-Sexual Eelationship; and Their Significance in 
Clinical Ehinology, Canad. M. A. J. 35: 615, 1936. 

A review of the literature on the belmvior of the conchal mucosa in relation to 
the sex cycle is given. A comparison of the nasal cavities of the human and monkey 
is made and individual variations are indicated. A careful control in the series of 28 
monkeys, which were studied, is described. A rhinologist examined the nasal cavity 
weekly without individual identification or knowledge of the menstrual cycle. The 
menstrual cycle of monkeys was recorded by others. It was ascertained that tlie 
estrogenic hormones exert definite influence upon the conchal membrane. Crystalline 
estrone and estriol and emmenin produce redness and swelling similar to the changes 
in other sex-skin areas. Tliis is obtained also in castrated animals and in males. 

Studies next were begun in women. It is apparent that the hormones of the ovary 
exercise a specific physiologic influence upon the mucous membrane of the conchae. 
Thus it is evident why the rhinologist should bear in mind the possible alteration 
of the mucosa from factors other than primary riiinitis, such as pregnancy and 
various stages of the menstrual cj'cle. Finally, estrogenic hormone substances may 
be employed in certain cases of atrophic rhinitis and are thus of particular interest to 
the rhinologist. 

H. Close Hesseltine. 


Friedgood, H. B., and Pincus, G.: Nervous Control of the Hypophysis, Endocrinol- 
ogy 19: 710, 1935. 

Thirty-two adult female rabbits were isolated in separate cages for a period 
of three to four weeks before being used in the present investigation. Faradic 
stimulation of the cervical sympathetic nerves was carried out in C of these animals, 
while 3 of them (controls) were subjected to the same operative procedures up to 
but not including the stimulation of their cervical sympathetics. The remaining 
23 rabbits (also controls) were sacrificed after their period of isolation. None of 
the controls showed either ovulation or microscopic evidence of ovum maturation; 
whereas each of the G rabbits which had their cervical sympathetics stimulated re- 
vealed extensive maturation of their ova, and ovulation occurred in 3 of them. It 
is concluded from these results that the rate of secretion of the gonadotropic prin- 
ciple can be experimentally increased by faradic stimulation of the sympathetic 
fibers which innervate the anterior hj-pophy.sis. These experiments also indicate that 
the cervical sympathetic nerves may be at least partially responsible during coitus 
for stimulating the anterior hypophysis to release its gonadotropic secretions in in- 
creased amounts. 

J. TiiorNwell WiTiiEUsroo.v. 


Zondek, Bernhard: The Inhibitory Effect of Follicular Hormone on the Anterior 
Lobe of the Pituitary Gland, Lancet 1: 10, 1930. 


This report indicates that the follicular liormone inhibits the hormonic function 
of the anterior pituitaiy. Infantile rats were used and controls carefully made. 
The preparation was given subcutaneously twice a week as a-hormone in nqueotiB 
or oilv solution, or the benzoic ester of dihydrofollicular hormone (Diinenfornion). 
The control animals received injections of normal saline or olive oil. When IGO 
were given no efTects on body growth rcsulteil, but when 1,000 IM.IJ. twice a 


week were given definite inhibition of growth occurred. 

The prolonged application of the honnone induces a continuous estrus. Tiie 
vagina and uterus enlarge and the lining membranes proliferate. Abundant cor- 
pora lutea arc found in the control animals but they are absent in the treatc' 



ABSTRACTS 


541 


dependent on the presence of active ovarian tissue; the endometrioma gives a 
decidual reaction during pregnancy and undergoes the pliases of the menstrual cycle. 
It therefore appears higidy probable that the estrogenic principle is essential for 
the maintenance of the lesion. In 64 per cent of 44 cases studied it was found that 
ovarian and uterine endometriomas were associated with endometrial hyperplasia, a 
figure too high to indicate a mere coincidence. Not only are the uterine and the 
aberrant endometrium stimulated to hyperplasia and tumor proliferation, but the 
uterine musculature also is affected. Functional uterine hemorrhage and sterilitj' 
that are associated ndth endometrioma may also be explained and accounted for 
according to this hj-pothesis. The frequency of sterility (60 per cent) with endo- 
metrioma is due to the presence of multiple follicular cysts of the ovaries in the 
absence of oralation and of the formation of corpora lutea. 

W. B. .Serbin. 

Tapfer and Haslhofer: Enlargement of the Pelvis by Means of Hormones in 

Animal Experiments, Arch. f. Gyniik. 159: 313, 1935. 

The authors discuss the considerable expansion of the pelvis which takes place in 
pregnancy from a relaxation of the symphyseal and sacroiliac joints as the result 
of hormonal stimulation. All investigators agree that such expansion is due to 
hormonal influences, but nobody has as yet determined exactly which hormone is 
responsible for such joint changes. 

The authors used the blood serum of 2 )regnant rabbits in nonpregnant guinea pigs 
and observed dilatation and relaxation of the pubic joints which grossly and micro- 
scopically were exactly the same as those produced by pregnancy. The nearer term 
the rabbit was, from Avhich the scrum was taken, the greater was the joint reaction. 
The intensity of the reaction does not, therefore, follow the degree of corpus luteum 
hormone concentration but rather that of estrin. Apparently the estrogenic hormone 
produces these characteristic joint clianges. The authors also experimented with 
commercially prepared hormones and again found that the estrogenic hormone caused 
these characteristic changes. 

Ealph a. Eeis. 

MacDonald, Ian G.: The Response of the Mammary Gland to Prolonged Stimula- 
tion With Ovarian Hormones, Surg. Gjmec. Obst. 63: 138, 1936. 

The continuous administration of the ovarian hormone estrin in castrated rabbits 
produces, at first, a generalized overgrowth and ramification of the ductal system 
in the mammary gland with practically no acinar growth. 

Carried further (100 days), little gross change occurs, but atypical histological 
variations appear in the ductal epithelium which often verge on the borderline of 
neoplastic changes. 

Wlien such stimulation is prolonged for six months or more, both the gross ductal 
growth and microscopic epithelial hyperplasia regress to a nearly resting state. 
Ductal widening is not prominent under pure e.strin stimulation. 

In rabbits the response of the ductal system of the breast and its epithelium 
to continuous estrin stimulation is confined to certain limits, past which a refractory 
state is set up. 

Estrin and corpus luteum extract in combination produce both ductal and acinar 
overgrowth ; early secretion occurs and the ducts become distended. 

Dilation of the ducts is probably mechanical from distention by secretion, and 
not a specific effect of estrin. 

Estrin and progestin, on the basis of present evidence, do not produce specific 
pathologic lesion.s, cystic disease and adenosis. 


Wm. C. nEX.SKE. 
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Karlik, L. N.: Rare Case of Pregnancy and Delivery in an Hypophysectomized 

Bitch, Vopr. Endocrinol. (Moscow) p. 809, 1936. 

Contrary to the belief of all experimental workers that pregnancy cannot take 
place in the hypophysectomized animal, the author reports a case of a grown bitch 
of 7 kg. on which hypophysectomy was performed on Oct. 19, 1932 through the 
temporal route. Tlie dog increased in weight shortlj' to 8.5 kg. On March 15, 
1933, the right lobe of the thyroid gland and the right parathyroid glands were 
removed. Later on tlie bitch was kept with other hypophysectomized dogs of both 
sexes for five or six hours daily. Peb. 3, 1934, 478 days after hypophysectomy, 
the bitch gave birth to one puppy. The puppy suckled vigorously, but died the 
next day. On autopsy everj' organ, including the skeletal and muscular systems, 
were found normal. The stomach was absolutelj’ empty. In the mother’s mammary 
glands, no traces of milk were found. April 13, 1934, the bitch died in an experi- 
ment with the injection of insulin. The autopsy confirmed the absence of the 

hypophysis. Alexander Gabrielianz. 


Fagioli, Mario; X-Ray Study of the Cranium in Women With Ovarian Dysfunc- 
tion, Ginecologia (Torino) 6: 625, 1935. 

On the basis of radiographic studies on twentj'-four women the author affirms 
that in the presence of secondary ovarian insufficiency the sella turcica appears 
in variable forms and usually is larger. In these cases also calcification of tlie 
pineal body is frequently noticed. Auou.ST F. Dai!0. 


Thaddea, Sigismund: Relationship Between Adrenal Cortex and the Gonads, 

Zt.schr. f. Geburtsh. u. Gyniik. 110: 225, 1935. 

The author believes that the hormones of the adrenal cortex influence gonadal 
function by way of the anterior lobe of the pituitary, ns well as regulate tlie 
metabolism of carbohydrates. He also demonstrates a close relationship between 
the hormones of the adrenal cortex and vitamin C. During pregnancy there is an 
increased demand for the hormone of the adrenal cortex. In cases of pregnancy 
associated with Addison’s .disease there is an increased sensitivity to toxins. Ilyper- 
emesis and adynamia arc markedly increased in severity. In these cases sodium 
chloride therapy is indicated because both conditions cause a loss of blood chlorides. 
In severe cases of Addison’s disease complicated by pregnancy, the latter must be 
terminated because administnition of adrenal cortex extract does not stop the 
progression of .symptoms. Mild ca.ses may be carried to term with proper treatment 


with adrenal cortex hormones. 


Euoene S. Auer. 
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ERGEBNISSE DER MEDIZINLSCHEN .STRAIILENFORSCIIUNG. Ilerausge- 
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THE EGGS OF MAMMALS, 
eral Physiology, Harvard Tiniversit 
jJany, New York, 3936, 


Bv Gregory Piricus, As.sistant Profe.“.“or of Gen- 
y. 16ft page.w, illustnited. The Macmillan Com- 
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ones. The ovaries arc retarded in their development. The male genital organs are 
completely arrested in their development by folliculin. The larger the amount of 
hormone the greater the inhibition of growth. “ Follicular hormone paralyzes the 
gonadotropic hormones of the anterior pituitary — and seemingly the luteinizing 
hormone, prolan B, in particular — thus hindering them from exerting their normal 
influences on the ovaries.” 

H. Close Hesseltine. 

Zondek, Bernhard: Impairment of Anterior Pituitary Functions by Follicular 

Hormone, Lancet 2: 842, 1936. 

The ovarian function depends upon the gonadotropic hormones of the anterior 
lobe of the pituitary. Small doses of estrin stimulate the function of the anterior 
lobe while large ones depress it. In the animal (rat and chicken) small amounts 
produce proliferation of the uterine mucosa, but large amounts cause cystic hyper- 
plasia and ultimately destruction, necrosis and aseptic suppuration. 

Because the growth hormone balance is affected later, the cells producing gonado- 
tropic hormone are the more sensitive. The growth is altered by action upon the 
bone growth. The follicular hormone does not inhibit the mechanism of produc- 
tion but only the mechanism of secretion. Hence the anterior pituitary functions 
are not equally and simultaneously affected. Growth is not resumed after several 
months of estrin treatment unless Evans’s pituitary growth hormone is admin- 
istered, which proves that the dwarfing was of pituitary origin. Moreover, the 
follicular hormone does not inhibit the production of the gonadotropic hormones in 
the anterior lobe cells but only prevents them from entering the blood stream. 

The experimental animal differs significantly from the hypophysectomized one. 

H. Close Hesseltine. 

Jones, M. S., and MacGregor, T. N.: Inhibitory Effect of Follicular Hormone on 

the Anterior Pituitary in Humans, Lancet 2: 974, 1936. 

The authors attempted to inhibit the gonadotropic and the diabetogenic prin- 
ciple of the anterior pituitary by giving large doses of estrin. The ten experimental 
subjects were all chronic psychotic patients between the ages of fifty-two and 
eighty-three (average 62,6). Metabolic and endocrine fluctuations due to emo- 
tional causes were improbable. The amount of gonadotropic hormone in the 
urine and a sugar tolerance curve were established before administering 500,000 
to 1,000,000 M.IT. estrin (Dimenformon) in a period of twenty days. Seven of the 
ten women had bleeding from the uterus. The psychopathic state remained un- 
altered. 

This procedure caused the excretion of the gonadotropic hormone, which had 
e.xceeded 50 hl.H. per liter, to be abolished. No consistent effect on the glucose 
tolerance test resulted. 

H. Close Hesseltine. 

Zondek, Bernhard: Tumour of the Pituitary Induced With Follicular Hormone, 

Lancet 1: 776, 1936. 

Under administration of follicular hormone to animals the gonads underwent 
complete atrophy while the pituitary enlarged in all cases of males, but macro- 
scopically remained unaltered in the females. The funtional inhibition of the 
anterior lobe of the pituitary appeared equally in males and females. The growth 
of the pituitarj- is not responsible for this change. 

Tlie author produced dwarfed animals with hypoplastic genitals by prolonged 
administration of follicular hormone. 


H. Close Hesseltine. 
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CAECINO]\LV OF THE FEMALE GENITAL ORGANS. By M. C. Malinow.sK-y 
and E. Qiniter. Trnnslafed from the Rns.man by A. S. Schwa rtzmann, M.D. Illu.';- 
trated, 2.55 jiagc-s. Puldishod bj' Bruce Humphries, Inc., .lOO Sluart Street, Boston, 
Mass. 


CHILDLESS. A Study of Sterility, Its Causes and Treatment. By Sam Gordon 
Berkow, M.D. Hlustrated, .307 pages. Published by Lee Furman, Inc., 381 Fourth 
Ave., New York City, 1937. 

KIDNEY PAIN, Its Causation and Treatment. J. Leon Jona, M.D., 

P.R.A.C.S., Hon. Asst. Gynaecological Surgeon, Women’s Ho.spital in Melbourne. 
Illustrated, 94 pages. J. & A., Churchill, Ltd., London, 1937. 


Items 


American Board of Obstetrics and Gynecology 

Practical oral and clinical examinations for Group A and B appli- 
cants will be held at Atlantic City, N. J., on June 7 and 8, 1937. 

Applications for the Group A examination will be received in the 
office of the Secretary, Dr. Paul Titus, 1015 Highland Bldg., Pitts- 
burgh (6), Pa., to April 9, 1937. Application blanks may be secured 
from the Secretary's office. 

Washington Gynecological Society 

The following officers were elected at the meeting held May 26, 1936: 
President, Dr. Prentiss Willson; First Yiee-President, Dr. Jerome F. 
Crowlej’’; Second Vice-President, Dr. Henry L. Darner; Treasurer, Dr. 
Radford Brown; Historian, Dr. John W. Waimer; Secretary, Dr. Her- 
bert P. Ramsey; Council Member, Dr. William J. Stanton (term ex- 
pires 1940) and continuing on the Council are Dr.s. J. J. Mundell, 
J. Kotz, A. E. Pagan, and the retiring president. Dr. E. W. Titus. 
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PEOSTITUTION. By Tage Kemp, M.D., Copenhagen, Translated from the 
Danish by Elsie-Marie Werner Kornerup. 253 pages. Levin & Munksgaard, Copen- 
liagen, 1936. 

GYNECOLOGY AND OBSTETEICS. By Edwin M. Jameson, M.D. Surgeon, 
General Hospital, etc,, Saranac Lake, N, Y. 170 pages with 5 illustrations. Paul 
B. Hoeber, Inc., New York, 1936. 

DIE BEKAEMPFUNG DEE EKLAMPTISCHEN SCHWANGEESCHAFTS- 
EEKEANKUNGEN. A’^on Heinrich Siedentopf, Oberarzt der Universitaets- 
Frauenklinik zu Leipzig. 86 Seiten. Johann Ambrosius Barth, Leipzig, 1936. 

THEEAPEUTICA DAS SYNDEOMES GEAAHDO-PUEEPERAES. Par Dr. 
Joao Pereira de Camargo, livre doeente de medicina da Universidade do Eio de 
Janeiro, etc. 2. a edi^iio correcta e muito augmentada. 376 pages. Freitas Bastos, 
Eio de Janeiro, 1936. 

FACTS AND FRAUDS IN WOMAN’S HYGIENE. By Rachel Lj-nn Palmer 
and Sarah K. Greenberg, M.D. 311 pages. The Vanguard Press, New York, 1936. 

PHYSICIAN, PASTOR AND PATIENT. Problems in Pastoral Medicine, By 
George AV. Jacoby, M.D. 390 pages, illustrated. Paul B. Hoeber, Ine., New York, 
1936. 

MEDICINE AND MANKIND. Lectures to the Laity delivered at the Academy 
of Medicine in New York. Edited by Jago Galdston, M.D. 217 pages. D. Appleton- 
Century Company, New York, 1936. 

MEDICAL MORALS AND MANNERS. By Hubert Ashley Royster, M.D. 333 
pages. Chapel Hill, The University of North Carolina Press, 1937. 

DISEASES OF THE NEAVBOEN. By Abraham Tow, kl.D. Adjunct Professor 
of Pediatrics, New York Polyclinic Hospital, etc. Illustrated, 477 pages, O.vford 
University Press, New York, 1937. 

INTO THE UNIA’ERSE. The Story of Human Birth. By Alan Prank Gutt- 
macher, Associate in Obstetrics, Johns Hopkins University. Illustrated, 366 page.«. 
The A’iking Press, Now York, 3937. 

UEBER DIE GEBURTSTRAUMATISCHEN SCHAEDIGUNGEN DES ZEN- 
TRALNERVENSYSTEMS. A’on Dr. Aled. H. Nevinny, Universitaets-Frauenklinik 
in Koenigsberg, Pr. Mit 8 Tcxtubbildungen und 32 Tafeln, S7 Seiten. Ferdinand 
Enke, Stuttgart, 3936. 

PfiRlODES DE FkCONDITE ET DE STkRILIT£ CHEZ LA FEMME. Par H. 
A’ignes et M. Robey. 85 pages, ifa.sson et Cic., Paris, 1936. 

INHALATION ANESTHESIA. By Arthur E. Guedel, M.D. Associate Clinical 
Professor of Surgery (Anesthesia), University of Southern California School of 
Medicine. 172 j)agos. The Macmillan Co., New York, 1937, 

OBSTETRICAL GUIDE. By Pltilips .1. Carter, AI.D. From the Obstetrical De- 
partment of Louisiana .State University Medical Center, New Orleans, La. 

l.EHHBUCH DER FRAUENHElUvUNDE (in zwei Baendcn). Von Professor 
Dr. W. AVeibel, A’orstand der 11. Univer.^itaets-Frauenklinik in AVine. Erster Band : 
Geburtshilfe. Mit 849 zum Toil mchrfarbigen .-Vbbildungen im Text unrl 16 farbigen 
Tafeln, 647 Seiten. Urban und Schwarzenberg, AVien, 3937. 
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other episode of spontaneous, painless bleeding occurred. A cupful of bright red 
blood containing a few clots was passed. Bleeding ceased when patient went to bed. 
Entered the hospital on following day. 

Examination re'V’ealed no bleeding, mucous membranes of good color, blood pres- 
sure 120/86, temperature .37° C., pulse 90, respirations 20. TJie abdomen was dis- 
tended by a term-sized fetus in L.O.A., head not engaged, fetal heart in L.L.Q., 
Hb. 65 per cent (S), R.B.C. 4.3 M, W.B.C. 10,200, blood group, Moss 1, urine nega- 
tive. The presumable diagnosis was placenta previa. No vaginal examination was 
made since it was felt that the patient’s age, parity, the nonengagement of the 
head, and the desire to sterilize her indicated cesarean section as tlie best method of 
treatment, regardless of the degree of previa. When bleeding recurred in small 
quantity the following day, section was performed. 



Fip. 1. — Fixed uteru.s opened saglttally in tlie mldllne. In this plane tlic placental 
margin is 2 cm. above tlic internal os. A circular sinus is present at tlio level of 
tlic internal os. 


The vessels over the lower segmeni on the right side were more prominent tlmn 
elsewhere, iiulieafing probable imjdanfation of the plneenfa in this region. Classical 
.section was chosen in order to avoid the.se ve.«.«els. A normal female child weigh- 
ing gm. was delivered. In order to .'-terilize the ])alient .and at the same time 

minimize the chance of infection, hysterectomy without remov.al of tuls's or ovaries 
was chosen as the proper jirocedure. Before hy.«terectomy several sutures were fdaced 
to close the uterine inci.“ion. retaining the placenta in situ. Although it was 
planned to amputate through the lower portion of the cervix, the operator found 
that he had unintentionally opened the vaginal vtiult so that finally a total hy."terec- 

tomy was done. 
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Original Communications 

ANATOMIC DESCEIPTION OP A CASE OP JIARGINAL 
PLACENTA PREVIA 

With a Discussion op the Etiologic Implications 

DiVNiEL G. Morton, M.D., San Francisco, Calif. 

(From the Department of Ohsteirics and Gynecology, University of California 

Medical School) 

S INCE opportunities to studj’- anatomically cases of placenta previa 
are very limited, it seems worth while to repoi't the findings of a case 
which presented itself recently. The case in question is of interest not 
merely from the anatomic vie^^q)oint hut also because it embodies certain 
implications in regard to etiology, the frequency of the condition, and 
the cause of bleeding, none of which are exactly kno^vn at the present 
time. 

Case 1. — (No. 88252.) White, para v, aged forty years. Previous four preg- 
nancies ended in full-term spontaneous deliveries ^rithout complications, in 1921, 
192.3, 1925, and 1927. Between the third and fourth pregnancies, she was curetted 
twice for bleeding, and may have had an abortion. Last menstrual period May 11, 
1935. Estimated date of confinement Feb. 18, 1936. Patient entered the hospital 
Feb. 2G, 193G, because of vaginal bleeding. She had registered in the prenatal clinic 
Jan. 18, 193G, a month short of term; she was seen at frequent intervals between 
(hen and hospital entry. Her course had been uneventful except for slight ankle 
edema. Pelvis normal, AVassermann negative, no significant physical findings except 
marked vaginal relaxation. On February 16, wliile preparing breakfast, jjatient 
suddenly felt blood trickling down her leg; no pain. About one-half glass dark red 
blood was passed. She went to bed immediately. During the next few days there 
Was no further bleeding. On February 25, twenty-four hours before entry, an- 


Note: Tlie Editor accepts no responsibility for the views and statements of au- 
thors as published in their “Original Comraunication.s,” 
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tlie internal os, tlie membranes being reflected over the os and up on to tlie anterior 
wall. There was a small amount of old clotted blood between the internal os and 
the reflected membranes as well as in the cervical canal proper. The upper margin 



Fjn-. 3. — Sections -sliowlnp clccldua In cci-v-lx and lower f-e;,-inent. Arons from ^h'ch 
thccc block.s were taken are indicated in Fir. 2. A, From nikhile of ccrvjcnl canriL 
B, From upper part of cervical canal. C, From uteriru* wall Ju.st above internal 


of attachment was on the posterior wall 1.3.5 cm. above the lower one. Two oonli- 
rooters above the lower attachment the plnrenta was partially .scpanilfrl by blood 
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The patient made an uneventful recovery, the highest temperature being 38° C. 
on the second day. At discliargc on the nineteenth postoperative day, her hemoglobin 
was 85 per cent, B.B.C. 4 if. 

Description of Specimen . — (After fixation for twenty-four hours in 10 per cent 
formalin.) The specimen consisted of the entire uterus, including the cervix. 

The uterus measured 21.5 cm. from tip of cer%TX to fundus, IG cm. between tube 
portals, and 12 cm. in its greatest anteroposterior diameter. Low on the anterior 
wall was an 8 cm. incision held together by several sutures. The incision started 
2 cm. above the level of the internal os and extended obliquely upward toward the 



Fip. 2. — Segment cut sagittally 1.5 cm. to tlic rigJit of the midllne. The placental 
margin Just rcache.s the internal os. Clotted blood is present in the upper part of 
the canal. 

loft cornu. From this incision protruded one margin of the placenta. The ve.ssels 
on the anterior wall of the lower .segment on the right side were much more prominent 
than elsewhere, indicating probable implantation of the placenta in this area. 
The cerv’ical canal was intact, measuring 5 cm. from tip to internal os. On splitting 
the uterus in half in the sagittal plane (Fig. 1), the placenta was found im- 
planted on the right posterolateral %vall, so that about one-third remained in the 
left half of the uterus, two-thirds with cord attachment in the right half. A portion 
of the right margin of the placenta had already separated. The major portion 
remained attached. The lower margin of attachment in this plane was 2 cm. above 
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of the internal os. No old blood clung to tliis area, nor did it appear depressed, 
although this would actually be impossible unless a clot of considerable size had 
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Mesoderm 
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Myometrium 


A. 



— Sections .showlnp decidua vera with m(-mbran<s tittached and thrown Into 
numerous folds due to reduction in surface area Incident to uterine contraction, tTom- 
pact and .«ponjr>' layers arc well preserved. A, power; II, IiIkIi power. 

accumulated, .since there was a conc-.«haped space liero wliicli led info the cervical 
canal. The lower portion of this spmee rlid contain clotted blood. Fig. 2 reprc'-erits 
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clot, otlienvise it was umformly attached (in this plane) by numerous membranous 
septa wMch divided this potential space into many varying sized sinuses, some as 
large as 2 cm. in diameter. 



. 4 . 


Myometrium 


Placenta 



centnal point of the placental site. For exact location 
absence of (lecWua at a point whore the amount normally 
is consider.ible. A , Ixiw power ; S, high power. 


On elevating the lower border of the placenta in the right half, a margin of 
chorion frondosum was found e.vtending from the right side just be.vond the margin 
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site were larger and more numerous than elsewhere. A large circular sinus, 0.4 cm. in 
diameter, was situated in the middle of the wall at the level of the internal os. The 
decidua vera was distinguished as a flesh colored layer 0.75 cm. thick. With the 
membranes which remained adherent, it was thro^vn into many transverse folds. 
The decidua basalis was not'distinguishable grossly as a definite layer. The inner one- 
fourth of- the cervical wall was occupied bj’’ dilated cystic glands filled with mucus. 
The remainder of the inner half of the ceiaucal wall was spongy and light in 
color. The outer half was darker, consisting of firm fibromuscular tissue. 

Microscopic examination of blocks taken from the entire circumference of 
the uterine wall, in the sagittal plane, 1.5 cm. to the right of the midline, revealed 
several interesting findings. Prom the middle of the cervical canal upward to the 
placental margin, there was a distinct and quite well-marked decidual reaction (Fig. 
3). Below this point the usual cervical structure was seen, the glands being dilated 
with mucus, the epithelium swollen. At the placental site the decidua was very 
scanty indeed. Fig. 4 is representative of the findings here, showing a section taken 
from the middle of the posterior wall, just above the central point of the placenta. 
The decidua here is represented by a lacy framework only, the spongy glandular 
layer. Almost nowhere in the basalis is the compact layer in evidence. In some areas 
even the spongiosa could not be made out (this, without placental separation). The 
decidua vera was much better preserved, both compact and spongy layers being clear 
and definite (Fig. 5). The intimate association of decidua vera and chorion laevc 
is well illustrated. This membrane, as well as the amnion, has been thrown into 
deep folds by the reduction in surface resulting from uterine contraction. 

The placental tissue itself was normal in appearance, as was the cord. The most 
notable features microscopically are: (1) the large amount of decidual reaction in 
the cervical canal, and (2) the scantiness of decidua beneath the placenta higher 
up, where one would expect a marked decidual reaction. 

DISCUSSION 

I shall not enter into a prolonged discussion of tlie etiologj’^ of placenta 
previa, but I do "wish to correlate tlie findings i7i tliis case witli several 
interesting and pertinent observations wliich liave been made in the past. 
No one Iniows what determines the site of implantation of a fertilized 
ovum. It is loiovTi that the usual site is well up on the posterior or 
anterior wall, sometimes more or less laterally, vexy I’arely in the fundus, 
and quite infrequently in the I’egion of the cervix. These facts are in 
keeping with the anatomy of the pregnant uterus, in that the walls 
of the contractile portion of the uterus are lined by a thick layer of 
decidua, soil which pre.sumably is ideal for implantation of the fertilized 
o\*um and certainly prepared especially for it, whereas the decidual re- 
action in the segment of the utei-us just above the cervix is usually 
scanty, and in the cervix itself entirely absent. What jxart gravity may 
play in determining a site low in the uterus is unknown, but in gencJ'al 
is considered an inadequate explanation, though it may play a ])ai't in 
some. 

In 1902 Strassmann' made a valuable conti-ibution when he contended 
that low implantation might occur because of previous disease of the 
endometrium, thus making it unsuitable, or at least insulTicicnt, for 
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a slab cut sagittally just 1.5 cm. to the right of the midline and shows clearly the 
placental margin covering the rim of the internal os. 




Fijj. G. — Relative abundance of decidua beneath term placenta normally. A, Ijow 
Power. Prom placental site of puerperal utcnis ju.?t .after placental .separation. B, 
Low power. Decidua .attached to term placenta. 


The anterior uterine wall wa.s 2.75 cm. thick, the po.sterior wall 2 cm. Dilated 
Ve.ssel.s and sinu.sp.s wen^ prominent in the wall. TIio.se underlying the placental 
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or disease of the placenta itself, nature’s effort appears, to be the same, 
i.e., to obtain adequate vascular connections for the placenta and fetus. 
Whenever the placenta does extend, the likelihood of the development of 
a previa becomes increased. 

An entirely different mechanism was described by Hofmeicr® who 
showed definitely that sonic eases of placenta previa are due to a persist- 
ence of cotyledonoiis development on the eapsularis or rcflexa, tlie so- 
called reflexa placenta previa. When the eapsularis has been carried out 
to the decidua vera and become fused witli it, tliat portion having per- 
sistent villi may bridge the internal os ; if the villi continue to develop, 
a definite previa will exist. This observation has been confirmed many 
times. However, as he himself admitted, this is only one cause of tlie 
condition. A number of definite cases of serotinal placenta previa have 
been described. The case described by Titus and Andrew.s“ in 1924 is 
a particularly good example of the serotinal variety. 


Unfortunatelj’’ the specimens which have been described have not 
been studied microscopically as thorouglily as they might have been, tlius 
detailed information regarding the decidua is lacking. In my specimen, 
ver}’’ striking features are the .scantine-ss of the decidua basalis, and an 
abundance of decidual reaction in the cervix, suggesting that the cause 
of the condition was a defective decidua high in tlie uterus, a relative 
abundance low in the uterus. Tlie amount of decidua beneath a term 
placenta, normally, is variable and may be quite scanty. However, in 
three term uteri removed at cesarean section, even after removal of the 
placenta, the amount of decidua at the placental site was definitely 
greater than that found beneath the still attached placenta of the case 
under discussion. Further, quite a considerable quantity of decidua 
can iLsually be distinguished microscopically in sections of term placentas 
(Pig. 6). Therefore, T believe that the observed findings furnish a dis- 
tinct departure from the normal. The association of these findings with 
a placenta previa fits in with the theory of Strassinann, and tends to 
prove it a fundamental eonsidcration in tlie etiologv’ of this condition. 

Study of this .specimen also leads one to ponder the question of the 
frequency of placenta previa. Definitions of what constitutes a placenta 
previa vaiy. We .speak of the central, partial or lateral, and marginal 
varieties — some designate these with respect to the undilatcd cervix, 


others with re.spcct to the completely dilated cciwix. It is obvious that 
as retraction and dilatation proceed, the relations of the placental 


margin and the opening in the uterus will change. Probably one should 
designate all eases as placenta previa in which the placental attachment 
is low enough in the uterus, .so that obliteration of the cervical canal and 
dilatation of the os may cause .some .separation. A little refiection makc.s 
it evident, however, that in cei-tain cases of lateral, oi- marginal ])lacenta 
prewia. in which the margin of the idaeenta does not reach the margin 
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the needs of the placenta hy leading to defective vascularization. As he 
pointed out, this condition is associated with increasing age and parity 
and is more frequent in those having had rapidly repeated pregnancies. 
That is, it is more common in women in whom there has been a greater 
possibility of endometrial infection. All subsequent investigators have 
accepted Strassmann’s view that previous endometritis or other ab- 
normality of the endometrium plays an important role in the etiology 
of placenta previa. Although at the present time we do not recognize 
an endometritis which exists from month to month and year to year 
without causing definite sjnnptoms, it is conceivable and probably true 
that permanent changes often follmv endometrial infection or even preg- 
nancy "without succeeding infection. Many vessels become thrombotic 
at this time, thus diminishing the available vascular bed. With in- 
creasing age and parity these vascular changes with the accompanying 
fibrosis maj’’ become so. widespread as to reach a point of paramount 
importance. It is certainly a common experience to find the uteri 
of older women, who have had numerous pregnancies, large, fibrotie, 
and containing many thrombosed vessels, conditions quite distinct from 
those found in the uteri of nulliparous women of the same age. Recently 
an interesting experiment was reported by Solomons and Canter.® Work- 
ing with rabbits, thej^ traumatized tlie lining of one horn of the uterus 
by passing a needle through it. Pregnancy was then allowed to occur. 
It rarely did so in the injured hom. If only a portion of a hom was 
injured, pregnancy often took place in the uninjured, but not in the 
injured portion. The theoretical observations of Strassmann and the 
experiments quoted suggest that the fertilized ovum attempts to find 
better soil if the lining of the corpus has been injured, inflamed, or has 
developed defectively for one reason or another. 

Even after the placenta has located itself, it may spread out over 
a larger area if for some reason the soil is inadequate. It is well loio^vn 
that placentas from cases of placenta previa are frequently very exten- 
sive in area, thougli thej' may be quite thin. A particularly good 
example of this is illustrated in the specimen described by Thompson® 
in 1921 wliich shoAvs a central placenta previa, in which the placenta 
covers almost four-fifths of the uterine cavity; the entire placenta is 
below the insertion of the cord which is attached through the membranes 
and presumably indicates the original point of nidation. Further evi- 
dence of the placenta’s ability to spread out is contained in Goodall’s* 
recent study of cii'cumvallation of the placenta. He shoAved quite clearly 
hoAv the placenta extends beyond its ordinarA' margins Avhen there has 
been infarction or sclerosis, presumably as a compensatory mechanism. 
Ho further pointed out that the extension is opposite the area of in- 
farction. To my mind, these obserA'ations furnish adequate proof of the 
placenta’s ability to extend. Whether it be because of a defectiA’c soil, 
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sliould a portion of it be implanted in this region. How far upward 
from the internal os this shift occurs is a matter of conjecture. How, 
then, may we explain the bleeding which often occurs in such cases be- 
fore the onset of labor? 

It has long been considered by many authorities that the cervix is 
not “taken up’^ in the latter part of pregnanej’-, before the onset of 
labor, to become a part of the lower segment. Webster^ so states in 
his textbook, and further adds that, therefore, this has nothing to do 
with the cause of bleeding before labor in cases of marginal or lateral 
placenta previa. More recent authors do not discuss the point in detail, 
simply state that bleeding before labor is caused by the painless con- 
tractions of the uterus. This is an insufficient explanation. Such con- 
tractions could not well be responsible except so far as they may produce 
changes in the lower segment and cervix, since otherwise the normally 
placed placenta would frequently become detached, not only by the 
painless contractions, but also by tlie mucli more violent contractions of 
labor, events which we loiow rarely occur. As a matter of fact, we have 
concrete evidence that the point of view expressed by Webster is in- 
correct and that alterations in cervix and lower segment often do occur 
before labor sets in. On vaginal examination at or near term, before the 
onset of painful contractions, the cervix is found to vary markedly; in 
some, the canal is intact, the ceiwix at least 4 to 5 cm. in length and quite 
tightly closed. In these it is evident that little, if any, change has oc- 
curred, the cervix lias not become incorporated in tlie lower segment be- 
fore the onset of labor. If these women go into labor, and we have often 
put them in labor by rupturing the membranes, the process is usually a 
long one, since a variable number of hours (eight to twelve) is occupied 
in obliterating the canal. Little or no dilatation of the external os 
occurs until after obliteration lias taken place. In such women one 
would not expect bleeding to occur until the onset of labor even if the 
placenta were situated low in the uterus. In other women, vaginal 
examination reveals that the canal has already been obliterated before 
the onset of painful contractions; the margins are thin, the external os 
is partially dilated, sometimes 2 to 3 cm. In tliese women, labor is in- 
variably much shorter in tlie absence of other complicating conditions. 
The reason is that much of the work lias already been done ; when labor 
pains set in, they result immediately in dilatation. Again tliis has been 
confirmed by experiences in inducing labor under such circumstances. 
In these women, should a placenta previa exist, one would ccrfainly 
expect bleeding to occur before the onset of labor. Natui'ally there are 
all gradations between these two extremes, women in whom more or 
less obliteration of the canal, or “taking up" of the cervix has occurred 
before the onset of labor. 

These facts allow of no other explanation than that the cervix very 
often docs become a part of the lower segment before the onset of labor. 
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of tlie internal os before dilatation has been completed, separation and 
bleeding may not always be produced. On the contrary, in some in- 
stances of antepartum bleeding, one may not be able to feel the placental 
margin, yet actually bleeding may be due to separation of a placenta 
so low in the lower segment that it has been caused by alterations in the 
cervix. I am inclined to think that tliis happens often. For these 
reasons, it is practically impossible to estimate the true frequency of the 
condition. It ma}' be present anatomically, but not manifest itself 
clinically; it may cause. bleeding, yet be diagnosed premature separation 
of a noi-mally implanted placenta. These facts must be borne in mind 
in considering any statistical study of these two conditions; we may 
make very erroneous deductions as to morbidity, mortality and the like. 

Indeed, in an attempt to study .statistically the 127 eases of antepartum 
bleeding, not definitely due to some cause (such as cervical erosion) 
other than placental separation, which occurred in this Clinic in the 
fifteen-year period 1920 to 1935, I was unable to divide them definitely 
into cases of placenta previa and premature separation of the normally 
implanted placenta. It was neecssaiy to group them as cases of definite 
placenta previa, demonstrated by vaginal examination and the subse- 
quently revealed pathologj’’ (35 cases) ; definite premature separation as 
demonstrated bj’- the absence of previa on vaginal examination, and the 
presence of a depressed area on the placenta (28 cases) ; presumable 
premature separation, previa being ruled out by vaginal examination, 
yet placental pathology being absent and hemorrhage .sliglit (33 eases) ; 
and finally a group of franldy unexplained cases — unexplained because 
bleeding Avas sligiit, the patients Avere not examined vaginally, merely 
treated expectantly, Avith the result that bleeding ceased, uncomplicated 
deliA’ery occurred, and tlie placenta failed to shoAv evidences of prema- 
ture separation of any type (31 eases). Therefore it seems to me impos- 
sible to consider these tA\'o conditions apart, except for the extremes, in 
A\-hicli we liaA'e either the placenta quite patently coA’ering the internal 
os, or the CouA*elaire type of separation. 

Concerning the production of bleeding: it is clear that if the placenta 
actually eoA-ers the internal os, or a part of it, as the opening becomes 
enlarged or retracted the attachments of the placenta arc bound to be 
torn thi-ough, and bleeding occur. Should the placental margin merely 
approach the iTiternal os, the mechanism by Avhich bleeding is produced 
is not so cleai’. The mechanism is intimately bound up Avith the dilata- 
tion of the cei’A’ix and the formation of the loAA'cr uterine segment. As 
that portion of the cervix above the external os becomes pulled up to 
become incorporated in the loAver portion of the uterine Avail, it seems 
rather obvious on contemplation of the relations as illustrated in Fig. 1, 
that there is bound to be a shift in the layers composing the Avail in this 
area Avhieli Avould often be sufficient to cause detachment of the placenta 
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surgeons are much too inclined to use favorite methods routmely. I\Iost 
gjmecologists liave been intensely critical of this attitude and emphasize 
the necessity for classification of the pathology and individual adaption 
based on sound reasoning before deciding on the choice of procedure 
to be followed. Such judgment depends for the most part upon a knowl- 
edge of normal anatomic relations of the pelvic adnexa and their com- 
]fiete restitution, ratlier than any ability to diagnose obvious malposi- 
tion of the uterus. 

In deciding upon the metliod of suspension to be used in the young 
or middle-aged individual, there are three well-accepted criteria. First, 
the resulting eorreetion must equal normal position and be perma- 
nent. Second, there should be no danger of bowel becoming inter- 
posed. Third, under stress of childbearing, there should be no inter- 
ference with the development of the uterus during pregnancy or dystocia 
with the onset of labor. In satisfying these requirements, some type 
of fixation of the round ligaments with or witliout intraperitoneal short- 
ening seems to have the approval of the majoi’ity of surgeons. In the 
autlior’s experience, eitlier the Olshausen or the Simpson-Crossen 
modifications of the Gilliam operation with shortening of the uterosacral 
ligaments presents a means of holding the uterus in normal anatomic 
position without distortion of the adnexa and the above-mentioned com- 
])lioations are certainly remote. 

As the basic technic of these procedures is familiar, the various minor 
modifications will be eliminated in this paper in order to avoid much 
sameness. Therefore, .standard technic is referred to in the folloAving 
description. 

The Olshausen operation provides for a firm intraperitoneal fixation 
of the round ligaments again.st the pei-itoneum of tlie anterior abdominal 
wall by means of sutures which pa.ss deejdy into the fascial and muscular 
layers. Silk, linen, kangaroo tendon, and even silkworm gut have been 
used in order to obtain a firm fixation and in the juajority of cases have 
proved satisfactory. Such nonabsoT-bable matei-ials usually remain 
intact through fi])rous inclusion, but in the occasional patient infection 
invades and the re.sult is nothing short of discouraging. Although 
direct communiciition of the infection to peritoneum through the suture 
canals is a rare ha]q)ening. Jicvertholcss when it docs occur llie surgeon 
is thereafter willing to place his trust in catgut exclusively. It is 
especially characteristic of nonab.sorl)al)le materials to delay the immedi- 
ate formation of early fibi-inous adhesions which arc so neee.ssai'y to .seal 
the suture canals. Consef|U('ntly. in the ])rosence of an early virulent 
infection there is always danger of ])critoniti.s. t'algnt, on the other 
hand, is likely to undergo ab.sorption in the ])re.scnce of either early or 
late infection with weakening of the imints of fixation. Actual inipturc, 
with cither one-sided torsion or a return of the uterus to rotrojjosilion. 



HODGKIN'S: VEKTROSUSPENSIOK OF UTERUS 


559 


Further I believe that this offers a reasonable explanation for the pro- 
duction of antepartum bleeding due to placenta previa, both before labor 
sets in and after. That it might not be the sole cause is readily admitted. 

One further observation in this specimen is of interest. It will be 
seen in Fig. 1 that there is a large circular sinus encircling the cervix 
at the level of the internal os. This sinus is probably that which is foimd 
di\dding the upper and lower segments late in labor. The observation 
suggests that only the cervix enters into the formation of the lower 
uterine segment. Bandl’s explanation is not generally accepted today, 
nevertheless I feel that the matter is not a settled one. Certainly tlie 
presence of decidua below the retraction ring cannot be regarded as 
proof of the double origin of the lower segment, for one may find decidua 
even well down in the cervical canal as illustrated in this case. 

SUMMARY 

An anatomic description of a case of marginal placenta previa is pre- 
sented. Interesting findings were : marked scarcity of decidua beneath 
the placenta, relatively profuse decidual reaction in the cervix and lower 
uterus, and presence of a circular sinus at the level of the internal os. 
The implications of these findings regarding etiology, frequency, the 
cause of bleeding, and the lower uterine segment are discussed. 
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VENTEOSUSPENSION OP THE UTERUS WITH LIVING 

SUTURES 

A Prelisiinary Report 
E. M. Hodgkins, M.D., P.A.C.S., Boston, Mass. 

(From the Department of Surgery, Tufts College Medical School, Si. Elisabeth’s 

Hospital, and Boston Dispensary) 

A lthough nonoperative treatment of retroversion of the uterus 
is the method of choice in appropriate cases, there is still that large 
group iti which only surgical means of correction can ever bring depend- 
able help. Intraporitoneal operations for mechanical su.spension of the 
uterus by means of utilizing the round ligaments are so numerous, that 
a balfinced consideration of the .subject and final conclusions are nearly 
impossible. It is fair to state, however, that because of familiarity with 
technic and a satisfactory degree of success in a large series of cases 
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reflected upward, exposing a large area of both rectus sheaths. The skin and fat 
apron is then retracted forcibly upward. Starting as high as possible at the lateral 
border of the recti muscles on each side, two strips of full thickness fascia approxi- 
mately % of an inch wide and 3 inches long are cut from above downward following 
the outer border of the muscle. This will result in a slight convergence of the strips 
inward at the pubis as the muscle borders curve inward at this point (Fig. 1). This 
leaves a narrow point of attachment of the fascia to the pubis in the interspace be- 
tween the strips. The fascia is here cut across transversely (indicated by dotted 
line Fig. 1) and the middle fascial apron is reflected off the muscles upward com- 
pletely denuding the lower central area. 

Tlie recti muscles are then separated in the midline in the usual manner and the 
peritoneal cavity entered. With wdde retraction this incision allows adequate exposure 
of the pelvic adnexa for any additional surgical treatment. 



Flp. 1. — High retraction oxpo.ses large .area of rectus sheath. Full thickness strips 
of fascia cut from above downward following outer border of muscle. Transvcr.se 
dotted lino represent.s location whei-e fascial apron is cut acros.s in order tliat it 
may be rodccted upward. 

Fig. 2. — Fascial strip has been detached above but left attached below and free 
end tlireaded into fascia needle. Needle is carried through .abdominal parlctcs and 
round ligament is picked up in the usual manner. .Strip on opposite side remnln.s in 
situ until needed for use. 

The uterus is then drawn up from the rctroposition and the round ligaments 
grasped one inch from the uterine attachments by means of Allis forceps and held 
taut. The previously x)reparod fascial strip on one side is then severed at its upper 
attachment and with a few sweeping strokes of the knife is dissected off the mu.sclo 
dowa to the pubic end where it is left attached. Tlie free end is threaded into a 
.special fascia needle, overlapped upon itself and tied securely with linen (Gallic 
method). 

The needle is then passed through the midportion of the muscle at the desired 
level perforating the underlying peritoneum to enter the abdominal cavity, when the 
strip of fa.'^cia is drawn through. Tlie round ligament is then picked up beneath 
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then occurs and further elironic invalidism of a woi’se sort I’csults. 
Snell accidents invariably bring condemnation to a favorite suture 
material, and then begins the usual search for something better. 

The Gilliam operation including various moditications is somewhat 
different with respect to dangers from infection or rupture of sutures in 
that the ligaments are drauu through the abdominal Avail and fixed 
extraperitoncally in the parietes. Formation of early fibrinous ad- 
hesions between the coapted tissues is therefore immediate and assured 
as conditions are more strictly histologic. IMoreover the ultimate fate 
of the suture Avhether nonabsorbable material or catgut is not nearly 
so important as it is extrapcritoncal. Peritonitis is A-irtually impossible 
and the Avorst that can happen is an encysted aliscess around the suture 
AA'ith sloughing and discharge of the suture from the AA'ound. The latter 
has been so common Avith nonabsorbable materials in both the Olshausen 
or Gilliam operations that forty-day chromic catgut is noAV almost imi- 
A-ersally employed. Foreign body irritation does predisjiose to infection, 
and therefore it is reasonable to assume tliat in tlie so-called clean cases 
a mild degree of infection ahvays exists but disappears through resolu- 
tion and never becomes evident. 

In revicAA'ing the literature on uterine suspension, one finds that the 
matter of correct methods of suturing the round ligaments and the rela- 
Ha'c merits of the mateiaals to be used are given groat attention. This 
AA'ould indicate that auA' of the materials thus far tried have given some 
degree of satisfaction, but still leaA'c something to be desired. HaA'ing 
had a proportionate share of disappointing eases due to rupture of 
sutures and to sepsis, the author became interc.stcd in the iio.ssibility of 
using liA'ing fixation .sutures to substitute for older methods. The rc.sults 
obtained Avith living .sutures haA'c been .sufficiently gratifying to risk a 
somcAA'liat premature rejiort of a .small seidcs of cases. 

Stri])s of fascia from the anterior rectus .sheath % of an inch AA'ide 
liaA'c been used rather than fascia lata both becau.se of case of handling 
and aA-oidance of unsightly thigh scar. That fascia as .suture material 
becomes permanently imbedded, is unyielding and readily hiA’csls itself 
into fibromuscular .stnictures is noAv an establi.shed fact and therefore 
.should bo ideal .suture material for this purimse. 

Both the standard Olshausen and Gilliam tyjios of round ligament 
fixation haA'c been tried AA'ith minor A-ariations only in the cutting and 
handling of the suture it.self. IMany such A-ariations are, of course, pos- 
sible. The folloAving method to be de.sc.ribed has been used in the 
author’s patients so far done. 

OPim.ATION' (or^iHAUSEK) AA'ITH F.ASCI.AI. SUTUniCS 

'1 !ic ntiii f.-sf Ijtyor.s of tlie ah*lon:f'n arc iiK-iscd throti"li a Pfanncn.'-tiel in- 
rision down to tlie fas-oial slioritl!!: of hotli niujclo?. Tiie^o J.nyor? arc gras'ped 

jogotlior and by moan® of gaiiro dispertion and .‘•woopin" Pirokop of tlir- knife arc 
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OPERATION ( GILLIAM) WITH FASCIAL SUTURES 

'J’he Gilliiini inetliod needs no extended technical description. Incisional approach 
is the same as above (Pfannenstiel) wifli preparation of the strips identical. 
Tlie uterus is drarvn up into correct position by means of drawing the round liga- 
ments through the abdominal wall for extraperitoneal fixation. Tiie actual use 
of fascial suture consists in merely picking up the loop of ligament where it comes 
through above the outer border of the rectus muscle and anchoring the free end 
through itself at its pubic attachment (Gallic method). 

The ligament in this case is held by a loop of fascia, the anchorage of which 
is at the firm pubic attachment and for purposes of description can be likened 
to the links of a chain. This li-ving suture eventually forms an extraperitoneal, 
tendinous, accessory ligament. Here, caution must be used not to leave the fascial 
loop too long as the round ligament may then recede into the abdomen and allow 
the uterus to hang loosely. In the few Gilliam tj'pe operations that have so far been 




FJg. fi. — Peritoneum lia.s Ijeen clo.seJ, fascial apron replaced over nni.scle.s and 
sutured transversely to its pubic attachment. I.«iteral leaves of fascia closed witli 
running suture approximating muscle.s. 

done, it has seemed advisable to pull taut on the suture until the round ligament just 
barely appears at a level with the anterior surface at the outer border of the 
rectus rau-scle. This will approximate the uterus to the abdominal wall correctly. 

PRELIMINARY REPORT OF CA.SEH 

In all, 27 jiatients ranging in age from twenty-tln-ce to forty-one year.s 
liave been operated upon and liad the Olsliaiisen type round ligament 
fixation done with fa.scitil suture.s. Four were done for virginal retro- 
vei-sion uteri and 23 for varying degree.s of jirocidentia in which vaginal 
pla.stic repair of one type or .'inothor wa.s eomhined. Pregiiaiicy has 
intervened in one of the virginal case.s and 5 proeidentia.s. Those .six 
patients went to term with no untoward symptom.s during the carrying 
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the Allis forceps in the usual manner (Fig. 2). The needle is then carried through 
the abdominal layers again in the reverse manner just medial to and at the same 
level as the point of entrance. The strip is pulled taut to approximate the ligament 
to the anterior abdominal wall (Fig. 3). The strip is fixed upon itself near the 
pubic attachment after the method of Gallic. 



Fifj, S . — Needle and strip have been carried through abdominal parietes in the 
reverse manner drawing round ligament flush to anterior peritoneum. .Strip is fixed 
fipon it.scif at tlio pubic attacliment. Opposite side Illustrates .strip being drawn 
tlirougli and round ligament being picked up wlUi fasci.a needle. 



Kig. t. — Kiglu .side ancliorago complete. On the left, .strip ha.s been drawn through 
it.self in preparation for anchorage (Gallic method). 

Tliis maneuver i.o repeated on the oppo.sitc side which completes the operation of 
Olshnuson\s round ligament fi.xation with living sutures (Fig. 4). Tlie peritoneum i.s 
clo.^ed tightly. The fascial apron is replaced, sutured tninsver.soly to it-s pubic attach- 
ment and clo.aed witli a running suture on both sides (Fig. .’5), The slightly added 
tension of fascia from approximating the lateral incisions produce.s excellent coapta- 
tion of the recti muscles and thoroughlj- covers both anchorage points of the 
fascial suture on the lower anterior muscle. 
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This operation will be used by me with increasing frequency until 
a sufficiently large number of cases are collected when a further and 
more critical report will be made. In the interim, it is recommended 
as thoroughly safe for gjnieeologie surgeons to use and a fair trial by 
other surgeons with evaluation of the results should prove interesting 
and profitable. 

SUMMARY 

1. A new technic of performing Olshausen’s round ligament ventro- 
suspension of the uterus through the use of living sutures is presented. 

2. A constant large percentage of failures in maintaining position 
of the uterus together with the frequency of sepsis through the use of 
foreign suture materials, justifies trial of the method. 

3. Later a more complete and critical report of results in a larger 
series of cases wiU follow this publication. 

45 Bay State Koad 


j/A REVIEW OF SEVENTEEN CASES OP INTERESTING 
ANOMALIES OF THE FEMALE GENITAL TRACT* 

Ja:\ies C. ]\'Iasson, M.D., and Donald H. Kaujip, M,D. 
Rochester, Minn. 

A ny consideration of anomalous structures may well be prefaced by 
a brief review of the embryology of the system hivolved. This is 
done because, as a rule, the cause of the anomaly is not Iniown, and it is 
necessary to hearken back to the embryologic aulage from whence it 
arose in order to find the excuse for its existence. 

In the 10 mm. embryo a mass of epithelium arises from the celomic 
epithelium of the lateral surface of the urogenital fold in the region 
of the third thoracic segment. This mass of cells becomes invaginatcd 
and forms a groove; the margins of the lips of this groove fuse at the 
caudal end to form a tube with an open cranial end. Tliis is the primi- 
tive miillerian duct. The caudal end of this tube grows dowiward along 
the urogenital fold and as it grows caudad, it crosses the ventral surface 
of the mesonephritie duct and meets its fellow from tlie opposite side in 
tlie genital cord, and togetlier they pass to tlic dorsal wall of the uro- 
genital sinus. The adjacent termini fu.se during the second month to 
form a single tube, the uterovaginal primordium, which in the third 
month opens into the urogenital .sinus on a small eminence, Miillcr’s 
tubercle. The open end of the mullcrian duct develops a series of pro- 

•From Uio D!vi.'‘ion of .SurS'''ir. MnJ'o Clinic iind the Dcpnrtiix.nl of rnlhotoFV. 
the Mnyo Foundation. 

Submitted for publication, .September 12 , J03C. 
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period ; 5 were observed and delivered personally by the author and one 
by a hospital interne. Low forceps and episiotoniy was tlie method of 
completing tlie second stage in all. None of these patients had difficulty 
in labor and their postpartum convalescence was normal. Subsequent 
observation showed involution to be unretarded and that the uterus 
was maintained in erect position. 

It is now over five years since the first patient was operated upon by 
this metliod and delivered of a fuU-term child; recent examination of 
tliis patient .showed tlie uterus to be licld in erect position, adnexa 
normal, and slic .states that lier general liealth lias been excellent. There 
have been no second pregnancies so far in this small series. 

As suggested in the above title, this report is distinctly preliminary 
as definite conclusions are not justified on such a small experience. The 
operation has only been tried in the occasional selected case in order 
to ascertain the logic of the mechanics and draw comparisons with a 
larger experience in orthodox procedures. 

COMiMEXT AXD CONCLUSION 

It is ai)parent fi-om the operative description and illustrations that 
in principle there is practically no variation from the \isual Olshausen 
technic except that, the fascial suture is fi.xed on the anterior surface 
of the muscle and covei'od by rectus sheath; it might easily be drawn 
through the sheath and fixed on the anterior surface in the orthodox 
manner, but this is obviously unnecessary. 

By using living suture a permanent, tendinous band is established 
which invested in peritoneum, muscle, and fascia acts as an accessory 
ligament. The imind ligament imstead of being held precariously to a 
loose and elastic peritoneum by adhesive fixation alone, is anchored 
permanently to an unyielding abdominal parietes at the desired level. 
Within a few hours the suture channels arc scaled with fibrinous c.xudate 
and in seventy-two hours fibroclastic invasion has begun. 

i\rcticulous cai-e .should be used in the tieing off of all small vessels 
before closing the sheath of the recti mu.scle.s, as a moist wound delays 
healing of the layers and ])redisposes to late sepsis. Should there be 
an uncontrollable capillary bleeding, it is advi.sable to insert a rubber 
drain in the midportion of the incision. This drain can usually be 
removed within forty-eight, hours. , 

Postoperative incisional hernia is as unlikely in this approach to 
the pelvis as when the cla.ssieal I’fannensliel incision is used. Provided 
there are no postoperative complications and the incision heals by finst 
intention, the hospital convale.sccnce can bo held to a maximum of ten 
(lays. 

The Olshausen method is to be preferred to the Gilliam because of 
simplicity in technic, lessened painful ten.sion of the round ligaments 
l)ostopcra!ively. and a more complete assurance against dystocia. 
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Kermaunerio belie%'ed that a persistence of the cloaca is an important factor, while 
Felixs expressed the opinion that formative disturbances of the intestinal tract and 
developmental errors of the ventral abdominal wall are elements which contribute to 
uterine abnormalities. The theory of a primary trunk or pelvic defect was supported 
by Pfannenstielis who said that a primary broader anlage of the lower part of the 
trunk might cause a failure of union of the mullerian ducts. Variants of this 
theory are those formulated by R. Meyeris and by Kussinaul .12 R. Meyer maintained 
that uterine abnormalities are caused by too great a separation of the ilio-inguino- 
diaphragmatic ligaments or a shortening of the round ligaments which might cause 
a torsion and separation of the mullerian duets. Kussmaul expressed the opinion 
that the persistence of the rectovesical ligament, wdiich is seen in cases of uterus 
didelphys, keeps the lower ends of these ducts from uniting. 

The outstanding champion of the separation of the miillerian ducts by the growth 
of a tumor is Pick. 20 , 21 He expressed the opinion that stray cells of miillerian tissue 
or a tumor anlage may keep the ducts apart. C. W. Anderson , 2 in 1931, put forth 
a new theory which has certain interesting features. According to his theory, 
premature fusion of the miillerian ducts results in uterus rudimentaris solidus duplex 
with absence of the vagina; delayed fusion of these ducts results in uterus unicornus 
with one rudimentary horn, partial fusion of these ducts results in uterus bicornis 
with either one or two cervices, failure of fusion of these ducts results in uterus 
didelphys, and failure of fusion of the mesenchjmic after fusion of the miillerian 
ducts gives rise to uterus infantalis. 

The cla.ssifieation of anomalies of tlie tubes, uterus, and vagina (Fig. 
] ) is nece.ssarily as complex as are the theories as to their origin. For 
simplicitj’^ and ease of understanding the schema outlined in Kaufmann’s 
Spezicllc Pnthologische Anatoinic is probably the best. A slight modi- 
fication of this is given in Table I. 

Tabi.e L Uterine Ano.malies 

I. Simple reduplication 

A. Incomplete joining of Muller \s ducts 

1. Symmetrical false reduplication: uterus didelphys 

B. Complete joining of Miiller’s duets 

1. External junction with persistence of the partition: uterus 
septus duplex 

II. Rudimentary development 

A. Aplasia 

1. Incomplete development of both sides (symmetrical) 
a. Absence of tubes, uterus or vagina 

(1) Absence of uterus 

(2) Absence of parts of uterus or vagina 

2. Incomplete development of one .side (nsyminetrical) 
a. Absence of one side of uti'rus: uterus unicornis 

B. Hypoplasia 

1. fit vmmet rival or asymmetricai development with hypoplasia 
of one or more parts 

III. Atresia of vagina, rcrvi.x. or fundu-s of uterus 



JIASSON'-KAUJrP : ANOJrALlES OP FE.ArALiE GEXITAL TRACT 


567 


jections, the fimbria. The paired portions of the miillerian ducts form 
tlie fallopian tubes. The cranial end of the uterovaginal canal develops 
into the fundus of the uterus, the middle portion develops into the 
cervix, and the caudal end becomes the vagina (Jordan and Kindred).® 

Tlie origin of the lower third of the vagina is a debated question and 
one that apparently is open to considerable controversy. 

Vilas expressed the opinion that the perforation between the sinus urogenitalis 
and the uterovaginal canal at tlic miillerian tubercle does not take place. She said 
that the connection between these two structures is maintained by paired parallel 
thickenings of the walls of the uterovaginal canal, which she called the "mullcrian 
swellings.” The epithelium of the sinus urogenitalis grows between the woltBan 
ducts and the side walls of the uterovaginal canal and finally fills up the space 
occupied by the miillerian swellings. This paired proliferation of cells meets in the 
midline to form an epithelial mass, which Vilas called the ” sinus epithelium.” At 
the same time the walls of the uterovaginal canal proliferate anteriorly and postcri- 
orlj- to form a solid epithelial plate which Vilas called the "miillerian epithelial 



Flp. 1. — ^iXnomalles of the lubes, uterus and vapina (after Kaufmann). 


plate.” Thus, the vaginal anlago consists of two portions, the cranial raiillerian 
epithelial plate and the caudal sinus epithelial plate. At the end of (he sixth 
month, the nuillerian epithelial jilate cannot be .^ccn, and the vaginal anlage consists 
entirely of the remaining portion. The cells of this caudal portion become large, 
pale, and arranged in whorls. The central cells then degenerate and there arises 
a central cavity which is lined by squamous epithelium. 

There are a number of t]ieoric.s a.s to the origiti of uterine abnormali- 
lie.s; perhap-s tlie voiy number of tho.se theories is .sufficient evidence that 
proof of the genesi.s of .such abnormalitic.s i.s lacking. The current 
theorio.s may he roughly grouped to include: (1) antecedent and coinci- 
dent cloacal and intestinal anomalie.s, ( 2 ) primary anomalies of the 
trunk or pelvis, (:i) tumor.*;, (d) abnormal fusion of the miillerian duct.s 
or failnre of absorption of tlie septum. Among those who considered 
that the intestinal anomalies were primary was von Winkel.*''’ who be- 
lieved that disturbances of <levelopment of the intestinal tract, bladder, 
or a ey.stic xdlantois will lead to anomalies of tlie utern.s. 
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Case 2. — The patient was an infant, aged three days, 'who had no siblings. 
At necropsy a uterus didelphys was found. Other abnormalities included imper- 
forate anus, esophagotracheal fistula, vesicorectal fistula with imperforate vagina 
(Pig. 3), perforated interventricular septum, accessory suprarenal gland, and ac- 
cessory pancreas in the stomach. 

Case 3. — ^A girl, aged four years, had two brothers who were living and well. 
There was no familial history of congenital abnormalities. A uterus didelphys 
with septate vagina was disclosed at necropsy. Other abnormalities included separa- 
tion of the pubic bones, absence of the twelfth ribs, and an accessory muscle band 
in the right ventricle. 

External Junction With Persistence of Septum (Group I B 1 ). — Case 4. — A 
white woman, aged thirty-nine years, first came to the clinic for resection of a 
vaginal septum and dilatation and curettage for incomplete abortion. The preg- 
nancy had occurred in the right side of a double uterus. She returned later and 
died of chronic ulcerative colitis, bronchopneumonia with abscesses and gangrene. 



Klg'. 4. — Uterus duplex with .septate vagina In Case 4 ; vaginal remnant i.s repre.senteil 
by the elevation on the posterior vaginal wail. 

She had been married thirteen years arid had had one pregnancy, the one noted 
previously. She had one brother and one sister who wore living and well. There 
was no history of familial abnormalitie.s. Her menses had started at tlic ago of 
thirteen years; had occurred every three or four weeks and liad lasted two or tlirec 
days. Necropsy disclosed a uterus duplex with septate vagina (Fig. 4). A small 
Kubserous fibroid also was noted. No other abnormality of a congenital nature was 
found. 

Case 5. — A white female infant was stillborn. The mother had a uterus bicornis 
duplex with a vaginal .=eptum. NcerDp.sy revealed that the infant had a uterus duplex 
with septate vagina. There was no other abnormality of a congenital nature. 

Case G. — The patient in thi.s case wa.s a white female infant, aged fifteen days. 
The familial history was not noted. Necropsy revealed an imperforate anus 
(cloaca) and uterus duplex with septate vagina. In addition, there were hydro- 
uret'erfi and hydronephrosis Grade .'I (Fig. 5), spina bifida occulta of the first sacral 
segment, and a patent ductus arteriosus. 
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MATERIAL 

Material for this study consists of a {rroup of seventeen eases in whicli 
the patients came to neeropsA^ Tliis group includes a wide variety of 
almornialities and Avill he presented roiiglily in the order noted in 
Table I. 




I'ijr. S. — Sketch of Kenltoiirlnnrj- nnomnllc'! fonnil In Ca.«c 2. 

Simjilr SptnrnrIrirnJ (Group I .1 J /. — Cask J. — The jitilicnt wns a 

ninrrif>a wliite woninii who wn.*; forty- four vc.'tr.x of Jlor mr-n.^es had started at 

ttic nec of fourt<vn year?^, had recurtej fwery Ihnv and had lasted feven davc, 

She had. Kcvcr had any tdiildren. Nc-ropey nwvalwi a iifen!- didcljiliy.t and n vnpnal 
* I'jV- ~)‘ other abnnrinnlily was noted. 
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Case 7. — white woman, aged forty-three years, had been married eighteen 
years but had not become pregnant. Her menses had been normal. Necropsy re- 
vealed a uterus subseptus and multiple leiomyomas (Pig. 6). The loft fallo- 
pian tube and ovary had been removed at a previous operation and the right 
pelvis was the seat of a tuboovarian abscess. No other congenital abnormality was 
noted. 

Hudimentary Utenis With Absence of Vagina (Grovp II A 1). — Case 8. — The 
patient in this case was a single white woman, aged t wenty-eight years. She had one 
sister who was living and well, but who had one child with spina bifida. The 
patient’s grandmother had had one child who was deformed. The patient had never 
menstruated. Her breasts and vulva were developed about normally. Necropsy 
revealed a uterus rudimentaris solidus duplex with artificial vagina. There was also 
a unilateral ectopic single kidney with fusion at the upper pole; this kidney was 
situated to the right of the mesospinal line, just above the pehuc brim. There was 
only one renal pelvis and one ureter; the latter opened into the renal pelvis at the 
usual site of the left ureteral orifice. No ureteral orifice was noted on the right side. 

Case 9. — A white married woman, aged twenty-two years, had four brothers and 
two sisters who were living and well. She never had menstruated, but each month 
she had noted backache, cramp.s, and weakness. She had been married five years 
and had carried on intercourse through the urethra. Recently, she had noted 
nocturia, urinary frequency and burning, and occasional hematuria. Necropsy re- 
vealed a uterus rudimentaris solidus duplex. There was a poljq) of the bladder 
at the urachal opening and a diverticulosis of the colon. 

Case 10. — A white woman, aged twenty-four years, had one brother and one 
sister, who were living and well. She had never menstruated, but monthly had 
noted some cramps in the lower part of the abdomen. The vagina was about 1 inch 
(2.5 cm.) in length and the urethra was dilated and ragged. There was some urinary 
incontinence. The patient had been married three years. Necropsy revealed a 
uterus rudimentaris solidus duplex with an artificial vagina (Baldwin tj-pe). 

Hudimentary Uterus With Incomplete Development of One Side (Group II A S). 
Case 11. — ^A white woman, aged thirty-three years, had two brothers and three 
sisters who were living and well. She had been married twice; with her first hus- 
band she had had four children, all living and well, and one stillbirth. Slie had 
noted some menorrhagia for eight days before .she came to the clinic, but for two 
years prior to her death the menses had lasted four to five days. Nccrop.sy revealed 
that the fallopian tube, ovary, kidney, ureter, suprarenal glands,- and renal artery 
were absent on the right side. There was a dimple in the bladder at the site of the 
right ureteral orifice, and there also was a dimple in the aorta at the site of the. 
right renal artery. The left kidney showed a compensatory liypcrtrophy and weighed 
310 gm. 

Case 12. — A single white girl, aged sixteen years, had one brother and one si.ster 
who were living and well. Her men.ses had started at the age of thirteen year.s, laid 
recurred every three weeks, and had lasted seven days each time. Slio liad not ex- 
perienced any difficulty during men.stniation. Necropsy rcvc.alcd an absence of the 
tube and ovary on the loft side and a hematoma of the right ov.ary. 

Case 13. — The parents of a .stillborn female infant did not give any familial his- 
torv of congenital abnormalities. Necropsy on the infant disclosed a single iiferiiH 
on the left side; the left tulx? was .situated in the normal position and the left ovary 
was situated near the horn of the utcru.«. The left tube ended blindly til ti 
near the lower part of the uterus. The left ovary consisted of an elongated, thin 
structure which wa.s .situated close to the tube throughout its lengtii. Other ale 
normalities noted included a meningomyelocele with internal hydrocephalus (Grade 2 
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COMMENT 

The frequency of uterine abnormalities has been variously estimated. 
Smith, in a resume of the cases reported from the New York Lying-In 
Hospital, said that the incidence of uterine abnormalities among preg- 
nant women was 1 in 1,458. The most frequently encountered ab- 
normality in his series of 35 cases was uterus duplex with septate vagina. 
There were 12 such eases in his .series. Findley, in his paper on uterus 
didelphys, said that Stolper-'* noted 10 instances of uterus didelphys 
among 7,400 married women and that NeugebaueN”^ noted 3 instances in 
19,000 examinations. Haynes'* found 6 instances of bicornate uterus, 1 
instance of uterus septus, and 4 instances of uterus didelphys in the 11 
cases he reviewed. 

In the 17 cases which form the basis of this report, the incidence of 
congenital anomalies of the female genital tract was as follows: uterus 
didelphys, 3 cases; uterus duplex and septate vagina, 4 cases; uterus 
rudimentaris solidus duplex with absence of vagina, 3 cases ; absence of 
fallopian tube and ovary, 2 cases, and uterus unicornis, abnormal inser- 
tion of fallopian tubes, hemihypoplasia of uterus, rudimentary uterus 
with atresia of the vagina, and atresia of a fallopian tube, 1. case eacli. 

Failure of fusion of the muUerian duets probably represents the most 
primitive form of anomaly of the female genital tract. The anomaly 
may be of two types ; in one type there is a symmetrical reduplication as 
represented by uterus didelphys, and in the second tj’pe there is an 
external fusion with incomplete disappearance of the septum, as repre- 
sented by uterus duplex and septate vagina. 

In 3 of the 7 cases in which the genital anomalies were the result of 
failure of fusion of the rniillerian ducts, the patients Avere married 
women. Only 1 of these 3 Avomen had ever been pregnant, and in this 
ease the pregnancy had terminated in an abortion. It is interesting to 
note that these 3 patients did not have any other congenital anomaly 
or any evidence of dysmenorrhea; hoAAmver, 1 of these patients had 
multiple leiomyomas. 

A review of the literature indicates that most patients Avho have uterine 
abnormalities lead a perfectly normal existence. The abnormality usually 
is noted by the physician at the time of pregnancy or at pelvic examina- 
tion in the course of disease of the genital organs or in the presence of en- 
tirely irrelcA'ant sjTnptoms AA'hich nece.ssitate a complete physical 
examination. Occasionally one horn of an abnormal uterus may become 
filled Avith retained menstrual products and give rise to a unilateral 
dysmenorrhea. This symptom was first noted hj' M. H. Phillips.^® 
Ma.sson and IMuellert^ as Avell as D. A. I\racDonnkP'* liaAm reporicd 
cases of this type. 

In considei’ing the means of diagnosi.s, if the history is unavailing, pal- 
pation may often give a clue. Koentgenographic examination folloAving 
the injection of iodized oil into the uterine horns has been utilized by 
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on a liasis of 4), bilateral talipes equinovarus, an absence of the left kidney (the 
right was U-shaped) and an absence of the right patella. 

Cask 14 . — A married woman, aged thirty-three yeans, had had sLx children, three 
of whom were living and well. There were three siblings who were living and well. 
Her men.ses, which had started at the age of thirteen 3 -cars, had been regular and 
accompanied by a slight dysmenorrhea. Xecropsy revealed that the right tube was 
inserted slightly to the right of the uterine fundus and that the left tube was in- 
serted low on the left side of the uterus near the junction of the cen-ix and fundus. 
There also was a congenital absence of the left kidne}* and ureter. 

Jludimcntary Development With Hypoplasia of One or More Paris (Group II B 1). 
— Case 15. — A white woman, aged fiftv'-six 3 -cars, had been married twcnt 3 '-fivc 
yeans but never had been pregnant. Her menses, which had started at the age of 
fourteen yeans, had been regular and apparently had been without symptoms. 



Fla. 7. — Spoolmcn obtaliusl In Case 1C: a, atresia of vn^ln.-t (probe Inillc.ato.s vaplnal 

orifice) ; h, ruUirnent.ary uterus. 

Xecrops}- revealed a definite In-pophtsia of the right luilf of the uterus and almost 
eonipleto obliteration of the uterine canal. There was no other congenital nb- 
nonnalitt-. 

Atresia (Group III). — C.vsi; 1(1. — A girl, aged four years, had three siblings, 
who Were living and well. The jcitient had In'en born with a mass on the lower part 
of the alKloniinal wall: urine had dribbled from this mass. Necropsy- revealed a 
rudimeutarv uterus with marked atresia of the vaginal orifice (Fig. 7). Exstrophy 
of till- bladder and separation of tin* sy-nijihyvis pubis were also noted. 

Cask 17. — A woman. :iged thirtyodglit ye.'trs, had two siblings, who were living 
and well. The patient had had three pregTiaiwies : one rhild Avas living and 'veil and 
the other two ]tregnan<-ies had terminated tis niisearriages. Ib-r menvs had started 
at lh<* age t>f ’■e'l'nti't'n yt-ars, had reeiirri'd every four weeks, and had lro-t<el three 
days, lliere was no history of dysmenorrhea. Neetopsy revealed tin atresia of the 
left falle.j'ian tuL; r.e.nr its junction "'ith the uterine fnr.du*, TJiere was no other 
eongenittd abnormality. 
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finding seems to indicate that there is a distinct possibility of superfeta- 
tion in cases of double uteri. In the 3 cases of uterus rudimentaris 
solidus duplex, 2 of tlie patients had sjunptoms which were suggestive 
of menstniation. One of the 2 married women who had this type of 
genital anomaly gave a definite history of iutereoui-se through the 
uretlira, while the urethra of tlie other woman was dilated and had a 
ragged border. In 1 of these eases there was a history of other abnor- 
malities in the family. Of the 4 adult patients who had vaginae and 
uteri, 1 had menorrhagia, 1 had slight dj^smenorrhea, and the other 2 
had normal menses. In 5 of the entire group who had genital anomalies 
which were the result of rudimentary development, other congenital 
anomalies were present. 

The genital abnormality was the result of atresia in 2 cases. There 
was no family histoiy of congenital abnormalities in either case. In 
1 ease the patient was a girl, in the other ease the patient was a woman 
who had been pregnant three times. One of these pregnancies had 
produced a living child but tlie other 2 had terminated as miscarriages. 

summary 

This report consists in a review of the embryologj’' of the female 
genital system, a brief review of the various theories concerning the 
etiology of uterine abnormalities, and the pertinent findings in 17 cases 
of uterine abnormalities. This group represents 11 adults and 6 ehil- 
dren. In 2 cases there was a familial histoiy of congenital abnormalities 
and in 9 cases there were abnormalities other than those of the genital 
system. Four of the patients had menstrual symptoms and 9 of tlie 
patients were married. Five of the married patients never had been 
pregnant. Four of the patients collectively had been pregnant 15 times. 
These pregnancies had resulted in 11 children, 1 stillliirlh, and 3 mis- 
carriages. 
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Sleinliai'ter and Brown.*-' TIie.se anthor.s, liowever, specify tliat the in- 
jection of iodized oil for diagnosis during prcgnanc.y should be re.served 
for tliose jiatients in whom continuation of pregnancy is contraindicated. 

In tlie other 4 eases in wliicli congenital anomalies were the result of 
failure of fusion of ]\ruller’s ducts, the patients were infants. Tliree 
of these infants also had otlier congenital anomalies. The mother of the 
fourth infant had a uterus hicornis duplex Avith septate vagina. 

All types of pathologic lesions may be associated with congenital ab- 
normalities of the uterus. Abramsoid noted pregnancy in one uterus and 
fibroids in the' other uterus in a case of uterus didelphys. Epstein and 
Goldberg’ reported a case in which a pregnancy in a uterus didelphys 
resulted in streptococcic peritonitis. 

In 8 eases the genital anomaly was the result of rudimentary develop- 
ment. In 7 of these cases the patients were adults and in the other case 
the individual Avas a stillborn infant. FiA'e of the Avomen AA'cre married 
and 2 Avere single. Two of the married AA'omen could not have become 
pregnant because of absence of the A’agina. Tavo of the 3 remaining 
married Avomen had become ijregnant; 1 of these AA'omen had had G chil- 
dren AA’hile the other AA’oman had had 4 children and 1 stillbirth. 

The question of fertility in cases of genital abnormalities has been 
raised many times in the literature. Slany authors appear to believe 
that a i)atient avIio has a uterine abnormality is almost certain to be 
sterile, yet a brief revieAv of the literature reveals that most abnormalities 
of the female genitalia have been first noted during pregnancy and that 
many of these patients had had previous pregnancies AA’hich apparently 
had been normal. 

Findley revicAved a scries of 335 cases of uterus didelphys in Avhich 
pregnancy had occurred. In these ease.s, there AA*ere 217 full-term babies, 
33 tAA'in pregnancies, 35 premature deliA'cries, and 8G abortions. IMal- 
forination of the baby occurred in 2 cases. Bannreuther' reported 13 
cases of congenital anomalies of the female pelvic organs. ElcAxm of 
the patients in these cases Averc married, but 5 of the 31 JiCA’cr had be- 
come pregnant. The other G AA'omen collectively had had IG ehildren and 
31 miscarriages; 5 of the miscarriages admittedly Avere induced a])or- 
tions. Smith said that patients aa’Iio haA-c double uteri .shoAv le.ss tendency 
to become pregnant than do nonnal AA'omen, but that after AA'omen Avho 
hfiA’c double uteri once become pregnant, they have the .same tendency 
to become pregnant as do normal AA-omcn. Smith also noted an incroa.sed 
tendency to abortion and premature labor, and ho and I^indley both 
stressed the frequency of abnormal position of the fetus in cases of 
uterus didelphy.s. Findley noted 13 breech presentations, aa-IhIc Smith 
concluded that there aa'OS an increa.se in the incidence of breecli and 
transA'ci'sc positions in such cases. 

In a case of uterus duplex bicolli.s, IMoench found a .seA'cn months' 
fctAis in one horn and a three montlis' fetus in tljo other honi. This 
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mate truly representative results. For this reason the literature of the 
world for the years of 1924 to 1933 inclusive was completely reviewed, 
and this ten- 3 ’'ear period used as a basis. Further than this a second 
series of unreported eases embracing the same time period was collected. 
In the actual assembbng of the statistics from the literature, papers 
were studied which were included in the indices under the general head- 
ing of placenta previa ; probabl}'^ a number of other cases reported under 
the headings of cesarean section, version, etc., were overlooked. As will 
be seen figures presented are from most of tlie principal countries of the 
world. 

It is no part of the scope of this paper to present a monograph on 
placenta previa. Such questions as the etiology, the symptomatology, 
and the diagnosis are left untouched. The object is rather to present the 
results, in terms of maternal and fetal mortality, of various forms of 
treatment, kloreover, in tliis paper, all vaginal forms of delivery are 
grouped together whether they be spontaneous or by anj’- means whatso- 
ever as “delivery from below,” the only stipulation being that the de- 
liveiy be a vaginal one. This method of delivery is then contrasted witli 
abdominal delivery and the results expressed in various charts and 
tables. 

It should be understood that this study does not necessarily represent 
a personal view. The method of preparing tlie data was to collect all 
cases of placenta previa, noting how they were delivered, and then ascer- 
taining how many women lived and how many died. These, with similar 
notations as to the infant, were the only criteria employed. 

Twenty-two thousand one hundred and fifteen comprise the total num- 
ber of cases upon which this study is based. Five hundred and ninety- 
one of these are heretofore unpublished, but were included in the paper 
through the courtesy of the heads of various clinics in this country and 
abroad. Unfortunately not all of the published reports contain full 
information about each and every factor with which the study is con- 
cerned ; thus, in some parity is not given, in others the degree of placenta 
previa is not stated. As a consequence some of the charts which follow 
employ percentage basis thus utilizing all cases in which full data arc 
available. 

Cliart .1 ilhiPtratfl.s flic disfrihution of case.*-' a.« regards Ihc degree of jdaeonlu 
previa and the parity of the patient. Here a word as to definition is required. Tiie 
ela.'-sification used in thi.s .‘'tudy i.s as follow.«: if the placenta practically covers the 
internal os, it is called central; if the os is but jiartially covered, if is called lateral; 
if only a margin of placenta is felt, then if is elassifled as marginal placenta previa. 
U.sing these criteria 2.0..T per cent were central, 2:i.fi per cent ivere lateral, and -17.'! per 
cent were marginal. In approximately 7.a per cent of the series the patient was a inuh 
tipara. while in 25 per cent .«he was primiparous. This ratio is higher ns regards the 
primiparas than is usually encountered, but if is thought that authors have fended to 
report their primiparous eases more readily, a« they are frequently more f-cnnus 
and more ditlicult to handle. 
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A STATISTICAL STUDY OF THE TREATMENT OF PLACENTA 

PREVIA* 

Locive L. I\L\cicenzie, New York, N. Y. 

(From iltc Service of Ohstetrics mid Gynecology of St. Vincent’s Hospital) 

O F RECENT years there lias been a sharp controversy as to the 
proper treatment of placenta jirevia. In general there are three 
points of view: the i-adical, so called, favoring cesarean section ; the con- 
servative, favoring delivery from below; and what one might call the 
individualistic, favoring whatever method of delivery seems best in 
each case. As a consequence there is no established treatment for 
placenta previa cither in this country or abroad. 

There are many reasons for this difference of ojiinion. There ai’e in- 
numerable factors to be considered. It is not necessary to mention all 
of these, but a few of the more important I’efcr to the type of placenta 
previa, the parity of the patient, the presentation, the general physical 
condition, the amount of hemorrhage, the period of gestation, and the 
equipment available. There are many others. Again the operation of 
cc.sarean section was not formerly as safe for the mother as it is today. 
Witli the new type of operation women may be cesarennized after they 
are potentially infected; this was not deemed advisable in former years. 
Still another reason is the influence of obstetric leaders and teachers 
and a more .surgically minded point of view, at lea.st in this countiy. 

If placenta i)revia wci'e a frc(|uent complication of jjrcgnancy, ob- 
.stetric opinion as to its treatment would undoubtedly be more united. 
The incidence is variously stated, but probably approaches one case in 
each thousand deliveries. It is more common in liospital statistics for 
obvious reasons. Therefore any one operator is not likely to see a very 
largo series in a lifetime. 

At lU'esenl most oh.stetricians seem to be in accord that primiparas 
with central })lacenta i)rcvia .should be. delivered abdominally. Con- 
veiT^ely, it would a])i)ear that the multiparous woman with a marginal 
))revia, well advanced in labor, should be delivered vaginally. Between 
these two e.xtremes lies the ma.iority of ca.sc.s, and the question of proper 
procedure in .such instances has created a comple.x situation. 

It was' felt that a largo series collected from the world literature nright 
be of interest. There is little or no use in attempting to draw conclusions 
from a few thousand eases, as the individual equation of the writer must 
introduce a factor of error. However, if the seric-s is large etiough, the 
personal point of view tends to be minimized and one sliould approsi- 
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truly appreciated. Chart 3 illustrates the maternal mortality by. years. Here it is 
seen that there has been a gradual reduction in mortality’ regardless of the method 
of deliver 3 % The chart shows that the mortality from delivery through the vagina 
was higher in most years than after cesarean section. In only one year, 1932, wiien 
there was an unusually high percentage of ce.sarean sections done, was the mortality 
rate from this operation relatively high as compared with vaginal deliverj'. 

Chart 4 presents a graph which shows the fetal mortality after various methods 
of delivery. This is definitely lower, as might be expected, each year with abdominal 
delivery. Fetal mortality is understood to be a total figure representing stillbirths. 


OELtVCRCO BY CAtSARtAN SCCTlOM — DELIVCHED FROM BELOW 



Chart 3. — Maternal mortality in cases of placenta previa delivered by cesarean 

section and from below (1924-1933). 


CCLtvCBCO sv CAESABtAN SECTION KLIVEREO TROM BEU3W 



Chart 4. — Fetal mortality In casca of placenta previa delivered by ce.sarean section 

and from below (1924-1933). 

neonatal deaths, monsters, and immature, nonviable fetuses. Prematurity and im- 
maturity contribute to cause a high mortality rate in any study of placenta previa. 
In a serie.s as large as this it was felt (hat any correction which might bo made on 
total fetal mortality would be useless as the various factors would tend to equalize 
themselves in the contrast between methods of delivery. Total figures show that 
17 per cent of the babies born after cesarean section were lost, whih' GX? per cent 
died following delivery from lx>low. 

The treatment and the rcsult.s of treatment bnsi.-d on the degree of jdacenta 
previa existing are preseute<l in Chart S. As lias Ix-en stilted above, not fill the reports 
provide information as to this faetor .so this is prepared u percentage basis, eta- 
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The incidence of! cesarean seefion is demonstrated in Chart 2. Ono-fiftli (1P.7 
per cent) of the total series was delivered 1)y abdominal section, leaviiif^ about four- 
fifths to be delivered from below. This incidence is divided into years and expressed 
graphically. Ilcre it is seen that if the high peak of 1927 be disregarded as an 
artifact there is a more or less regular curve which reaches its peak in 1932. The 
drop in 1933 is due to the fact that the scries for this year is small, ns many reports 
would tend to appear during the year 1931, covering the preceding j’car’s work, and 
reports appearing in 1934 were not included in the study. If now two five-year 



Cliart l-.'l. — Distribution of dcprc-es of placenta previa. 



Chart J-ll . — Distribution of prhniparns and nniltipnra.s. 



Chart — t’erreiitape of plneentit pr»-vl:i dellvon'd by c saienn sertlon ( ISC {-IPH." }. 

{H.’riods are considered, the incidence of ccran'an scMdion from 1924 through 192S is 
10 per cent, while from 1929 through 19.33 it is 21 jx-r cent, an increase of 3 p^r cent. 
Among other rca«{i!is, it is believed that this jn'Te.ase may be partly cxjd.'uned by the 
.aiorx' frctp.ient and univt-rs.al use of bloo<l transfusion as well ns by the growing 
tejulcr.cy frequc-ntly to consider plrsceafa previa an indicalinn for surgery. 

In the total scries the tieaternal mortality after cesr:r<-an section is fi.d {xt cent, 
while after delivery from D.-Iow it is "s fcru. In themselves »h<‘<-e figures rsp- 
jitovimat*' o!!*’ anotlsT. but wiseji it i*> n-nltred that tledr nunterie.'sl exprC’-^ion repre- 
.‘'Tits a iHfTi'rr'a'c !>f le.-t-r !lirv:H* litiiidn’d fatal ou'eotne', jl.eir significance is more 
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per cent for the mother and 65.1 per cent for the baby. In the marginal type of 
preria less tlian 1 per cent of the mothers and 2S.6 per cent of the infants failed to 
survive after abdominal delivery, but 6.4 per cent of the mothers and 49.1 per cent of 
the babies died after delivery through the vagina. 

A few rather interesting facts are here brought out. Tliere was almost no ma- 
ternal mortalit}' in the partial or marginal varieties of placenta previa when patients 
were cesareanized. The maternal mortality from lateral placenta previa delivered 
from below is higher than that of central placenta previa delivered by abdominal 
section. The fetal mortality in partial placenta previa is much higher than that 
of the marginal type, both tj'pes being treated by cesarean section. In each degree 
of placenta previa, cesarean section gives a lower mortality than does delivery from 
below. 

It should be most clearly understood that these last two charts representing results 
based on the degree of placenta previa do not include the entire series of 22,000, but 
only those cases in which full information is specified. However, it would seem 
to show that the risk of this operation in such cases is not unduly great, although 
many authorities have held that the opposite is true. It is eommon practice to 
consider a placenta previa centralis a more .suitable case for section than a previa 
of one of the other varieties. These studies tend to show that there is a very 
definite maternal mortality to delivery from below, even in the marginal tj^JC. 
To put it in a more graphic fashion, the mortality in delivery of partial placenta 
previa from below is more than 3.0 per cent higher than the average mortality of 
the more than 4,300 cesarean sections performed for all types of placenta previa. 

It is of interest to examine the statistics from a geograpliic point of view. Some 
countries have been grouped together for this purpose: thus, Central Europe in- 
cludes Germany, Austria, and Hungary; Great Britain includes England, Scotland, 
Ireland, Australia, and South Africa; Scandinavia embraces Sweden, Denmark, and 
Norway; while all of South America is grouped together. The incidence of cesarean 
section in various countries from which data arc available is shown in Table I. 


Table I 

Italy 

France, Belgium, Netherlands 

Central Europe 

Spain and Portugal 

United States 

Scandinavia 

Philippines 

I{u.ssia, Finland, Poland 
Great Britain 


66.2 per cent 

30.2 per cent 

21.4 per cent 

20.5 per cent 

17.3 per cent 

11. 5 per cent 
8.2 per cent 
8.2 per cent 
6.8 per cent 


This table demon.stratcs the care which inu.st be cxcrci.sed in interpreting such 
statistics as arc available. Thus, it is not conceivable that of all ca.“cs of placenta 
previa in Italy, two-thirds of the patients were delivered by cesarean .section. How- 
ever, of the publi.«hcd papers and reports which have been studied, lliis is a fact. 
Probably it would be no more than fair to s.ay that there is a distinct tendency 
toward the so-called radical treatment of placenta previa in Italy. This is reflected 
in the reports from the Italian provinces in Africa whore it may be assumed that 
the teachings of the Italian .schools prevail. 

The incidence of cesarean section hn.s been worked out to determine if there has 
been a trend toward or away from thi.s operation during the past ten years in the 
various countrie.s. Not all of these nations have reported cases enough each ye.nr 
to make it either accurate or profit;ible to atlemi)t this study in every instance, so 
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ploying only those cases in which this information is available. Chart 5 sliow.s that 
cesarean section was performed in 4S.3 per cent when the placenta was centrally 
inserted, in 15.7 per cent wlien it was lateral, and in 7.5 per cent when it was 
marginal. The incidence of delivery from below is the reciprocal of thc.«o figure.s. 

Chart 0 presents a composite table which show.s both maternal and fetal mortality 
after deliver}* by cesarean section and from below based on the degree of placenta 

Dcciytmcs ev cjitsinrAw stcTiCf* \///A or i->vTagi rpow ettow 



Chart 5, — PercenLige of doHvorIc.s by ccs.T.rcan section .and from below based on the 

dcfcrce of placenta previa. 


0E*O AtIVC 



ftliart C. — lVrv<ntnp'' of maternal and 'fetal mortality after tleUvery by cesarean 
section and from below basc-d on the denne of pl.acint.*i previa. 


previn. Here again figure^ .are oxpre.sst'd on a j>ereentngi* basis, and they cninpriso 
nil the in which sufilcient d.ata are given. In ccntnsl <legrees of previa when 

delixery is by alKloniin.al section the maternal mortality is I'. I j>cr rent .and tljc fel.a] 
moriniily is -El.T [ht rent. After delivery from i>elou- thcs.-' fignres rise to ld,.5 
per rent ntid ".'.O per rent, respectively. When tijc pharentri is laier.ally ir.tj'-rtH 
rc-ari-an !^-tit>n I'rovided a death rate to the mother of le^ii than 1 fier rent, and rt 
fetal rnort.ality of l.*,s j«*r rent, while other m-'-thols of deliverx* gave j1gtjrf‘s of f'.T 
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SUMMARY 

A series of 22,115 cases of placenta previa lias been studied. Tins 
series, the largest noted in the literature, has been taken both from the 
published reports of the world and from a smaller number of hitherto 
unreported cases. 

The two phases, treatment and the result of treatment, in terms of 
maternal and fetal mortalitj’', have been considered. Delivery has been 
divided into two groups: one comprising those women delivered by 
cesarean section, the other those delivered by any other means. Various 
other factors such as the parity, and the degree of placenta preida have 
been studied. Maternal and fetal moi'talit}’’ has also been classified, based 
according to the degree of previa of the placenta and upon the method 
of delivery. 

In discussing mortality it has been emphasized that total, global 
mortality is meant. No corrections have been applied in this regard, 
either in the case of the mother, to those women dying of causes not 
purely obstetric or, in the ease of the babj’’, to immature, nonviable 
fetuses, or to monsters. 

A study of the trends during the past ten years of the two methods 
of delivery of this complication of pregnancy has been appended. 
Further than this, mortality curves for mother and baby have been pre- 
pared showing the incidence during the years covered in the review. 

Statistics are presented covering the facts reported from the principal 
countries of the world. Thus the incidence of method of delivery and 
the results of treatment, again in terms of maternal mortality, are shovm, 
and various contrasts between these factors are dra-\vn. 


CONCLUSION 

In general, the risk for mother and baby in cases of placenta previa 
is less when delivery is terminated by cesarean section than it is follow- 
ing delivery from below. 


I should like to express my sincere appreciation to Dr. Walter McMnnn. 1^*® 
this city, for his very g^rc.at help In compilinsr certain of the sUitlstlcal data 'vvhKii 
have been used In this study. 
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the four principal countries reporting the largest number of cases have been em- 
ployed to determine this trend. Moreover five-year averages have been gi%-en, thus 
summarizing the incidence from 1924 through 1928, and then from 1929 through 
1933. Table II expressc.s these averages. 

Table H 


United States 
Central Europe 
Great Britain 
France 


1924-192S 

13% 

38% 

51% 

92% 


1929-1933 

45% 

37% 

5% 

23% 


It is thus seen that the United States is the only one of these countries in Avhich 
the trend has been more toward .so-called radicalism in the treatment of placenta 
previa, although tlie trend in the Central European eountrie.s has remained approx- 
imately tlie same. However, when one compares the maternal mortality in the 
United States during flic two five-year periods, it is seen that an increase of 32 
per cent in the incidence of abdominal delivery is accompanied by a decrease of 
about 5.5 per cent in matenial mortality. 

The results of treatment of placenta previa in the various countries have been 
expres.ccd in terms of maternal mortality after dcliverj' by ce.'^arean .«cction and after 
delivery from below in Table III. The two columns have been arninged to show 
the eountrie.s with the higiiest mortalities at the top of the list — on the left in 
terms of patients delivered abdominally, on the right in terms of patients delivered 
vaginally. 

Table HI 


Philippines 

21. G% 

Bussia, Finland, Poland 

17.9% 

Bu.^sia, Finland, Poland 

11.1% 

Philippines 

17.4% 

Central Europe 

10.2% 

United Statc.s 

10.8% 

France, Belgitim, Keflierlands 
United .States 

7.9% 

Great Britain 

9.0% 

5.9% 

Frtinco, Belgium, Xotherlaiuls 

8.0% 

Great Britain 

5.5% 

Central Europe 

7.1% 

Spain tmd Portugal 

4.7% 

Scandinavia 

.5.8% 

.Scandinaviti 

4.0% 

.Spain, Portngjil 

4.9% 

It illy 

0.7% 

Italy 

4.05^ 


Or, arranged in ;i difToront w!iy (Table IV) with the percentage of maternal 
mortality after i'eK:ireaii section and after delivery from l)clow placed after each 
eon airy. 

Table IV 


Philipjiines 

23.0% 

17.4% 

Ku'-.'ia, Fitdand, I’ohind 

11.1% 

17.9% 

Onirnl EiirojK* 

10.2% 

7.1% 

France, Belgium. Xctherlands 

7.9% 

S.OOc 

United .States 

5.9% 

10.8% 

Great Britain 

:j..7% 

9 .>:% 

Sp.ain, Portugal 

4.7% 

4.9% 

Si-andinavia 

4.«'.% 

.5.8% 

Italy 

0.7% 

■}. 0 % 


1; thif- --i'en that so::ie countries, among which arc the t.'nited .Ssatei^ Great 

l?ritr;5a, Fran!-'', Spain, Italy, and the Scnndir.aviiin countrifv, have ohtn!r.''d letter 
rc’i'.tts so frsr a- materanl mortality is conc/'mef! by the tiw’ of (-/-'arran section. In 
the otl'i'r emiVitric'^. rietnidy in Central E--iroj*i'‘, ll.e rever.-e js trta-. 
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Solomons, Edward, and Dockeray, Gerald 0.: Vaginal Discharges, Irish .1. 

Sc., page 548, 1930. 

Piftj’-thrce women wlio complained of vaginal discharge and ten normal pregnant 
women without discharge were examined for Trichomonas vaginalis. In a total 
of 78 cases, 9 had trichomonas present and 8 liad Trichomonas vaginalis vaginitis. 
None of the patients without discharge had trichomonas. 

The parasite i.s more frequent in pregnancy and addition of female sox hormone 
to culture media stimulates its growth (Donne). Unexplained virginal leucorrhea is 
often due to this parasite. 

At the present time the methods of treatment are numerous and the results vary. 
Tlie authors employed ichthyol-glj’cerin tamjions with poor results. Devegan gave a 
Ijctter response. The finding of 15 per cent of patients with vaginal discharge con- 
taining Trichomonas vaginalis warrants the routine examination of all discharges of 
unknown ctiologj’ for the presence of the parasite. In the authors’ hands Devegan 
proved v.aluablc in patients sulTering from vaginal discharges due to trichomonas or 

of obscure origin. 


F. L. Akaik ANt> .S. A. I’EAnr.. 
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that radiation has very little effect toward cure. But when the extent 
of the disease is looked into, we find that practically all patients pre- 
senting reasonable hope of cure were subjected to operation, radiation 
alone being limited to the hopeless eases. Hence, the general results 
do not show the relative efficacy of radiation even of those days, and 
much less of the improved radiation of the present. 

A uniform method of clinical classification according to extent of 
involvement is imperative, not only for evaluation of treatment results 
in reported cases, but also as a guide to the selection of the best treat- 
ment for patients as they come day by day. Such classification re- 
quires careful examination and accurate recording of findings before 
operation and then of gross findings at opei’ation and then of gross 
findings in the laboratoiy. This division into stages representing ex- 
tent of growth must of course be founded on a solid pathologic basis. 
That is, the clinical stages cannot be defined by symptoms but must 
represent definite extent of growth as detennined by examination at 
operation and in the laboratory. Hence, the stages of the classification 
to be made before operation as a guide to treatment must be defined 
in terms of pathologic extent Avhieh can be accurately detex’mined 
onl.y after operation. This paradox shows very well the vicious circle 
of difficulties encountered, and the reason why the solution of this 
important problem has been so long delayed. 

Ha'V'ing identified tlie difficulties, we are in a better position to 
attack the problem successfully. In the first place, it is clear that the 
stage-classification made before operation cannot be accurate, only 
approximate. But by utilization of all the factors which help toward 
accuracy, the preopei’ative classification may be made to approximate 
so closely the actual extent as to be of material assistance in the 
selection of treatment for tliat patient. The first task is to define the 
stages in terms of pathologic extent, and the second and more difficult 
task is to devise a plan of recognizing tlie stages approximately before 
operation. 

Classification into Stages . — The division of a continuous proce.ss into 
stages necessitates dealing with borderline areas about which there 
may be differences of opinion as to preferable assignment. However 
the important thing is not exactly where the lines of division arc 
placed but that they should be placed definitely somewhere, and Ihen 
that this definite classification be used in all clinical work and in all 
reports of cases. The following classification into stages is definite 
and practical, and stands the test of application in the examining room 
and at the operating table and in the laboratory. Bach of these stages 
was selected with two points in view: first, to have its limits eorre- 
pond with anatojnic lines as far as practicable so as to he well defined 
and easily described, and, second, to have it recognizable clinically 
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T he patlioloj-'ic graclin" of carcinomas of the corpus, according to 
cell type and arrangement, is now on a firm foundation and ])rov- 
ing very useful. It helps not only in pathologic study Init also in the 
selection of treatment, especially in the handicapped patient who is 
near the borderline of operability. This grading by cell type has 
proved more useful in corpus carcinoma than in carcinoma of the 
cervix. On the other hand, the attempt at a useful clinical classifica- 
tion of corpus cancer eases has not succeeded as it did with cancer 
of the cervix, where the clinical classification into stages according 
to extent of tumor growth is now well established and in general use. 

A dependable clinical classification of cases of carcinoma of the 
corpus is a complicated matter, much more complicated than appears 
on the surface. It has been delayed by difllculties not found in car- 
cinoma of the cervix. In cervix cancer the location and extent of 
the infiltration can be determined by direct palj)ation, and the depth 
of the vaginal and cervical ulcerations are open to easy and accurate 
in.spcetion. Not so in corpus cancer, where the various stages of e.x- 
tension into the thick uterine wall defy pal])ation and inspef'tion, and 
can be outlined only after the uterus is removed. 


However, despite the difiiculties, the attempt to work out a satis- 
factory clinical classification of these cases should be persisted in and 
vigorously ptished. The reliable and uniform grouping of these eases 
into clinical stages representing extent of growth is absolutely nc(;es. 
s.'iry for the evaluation of treatmejit results. In comparing^ the results 
of different methods of treatment, the comparison must be made be- 
tween eases of the .same ajijiroximate extent of involvement, i.e.. c.arly 
eases to early cases, medium advanced to medium advanced, .and l;ite 
cases to l.ate case.s. Otherwise there may be i‘rroneons conclusiouK .-is to 
the efsiraey of the dilTerent treatment methods. This point is iilns- 
traled by our Barnes Hosjutal .series of five-year restdt.s in corpms car- 
cinoma Oh<}. tf- Ciynrr. 20: In the fifty-six juilicuts 

ijvated befitre lb2b, dc.'ith resulted in iu\*jrly .all jjati'-uts r<a'fiving 
only radintjon treatment. Thus the general rcstihs v.onid indicate 
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ing be due entirelj^ to the carcinoma, its severity is only a very general 
indication of tbe extent of tissue involvement, for severe liemorrhage 
may sometimes come from a small area. 

Inquiry is to be made as to previous examinations and treatments. 
An examination years before ma}^ have revealed a fibroid, which fact 
would account for the enlarged uterus instead of assuming it all to 
be due to the carcinoma. The patient maj’’ have been curetted several 
months or a year or two previouslj^ and the microscopic I’eport on the 
curettings ma}’’ help in closer determination of the beginning of the 
malignant change. 

Pelvic Examination . — Carefid bimanual palpation of the pelvic struc- 
tures is the most useful examination measure in determining the extent 
of involvement in Stages III to VI inclusive. In Stages I and 11 
liardly any enlargement would be found, except from some complica- 
tion, and the absence of definite enlargement or induration would 
narrow the diagnosis to Stages I and II. In a patient with no com- 
plicating pelvic inflammation, superficial tenderness of the corpus uteri 
would indicate peritoneal involvement (Stage III), wliile deep tender- 
ness only would indicate that the infiltration was still confined to the 
muscular wall (earlier Stage III or Stage II). 

Superficial tenderness about the upper part of the uterus, associated 
with considerable enlargement and iiweguiarity, should ai’ouse sus- 
picion of involvement of an adherent intestinal coil or area of bladder 
wall (Stage R^) but does not establish it, for such enlargement and 
tendeiaiess may be due simply to a projecting mass in the uterine wall 
with some irritative peritonitis. The question of intestinal wall er 
bladder wall involvement (by pla.stic adhesion or cancerous penetra- 
tion) may be elucidated bj'^ gastrointestinal x-raj’’ or cystoscopic ex- 
amination as mentioned latex-. The distinction between Stage V 
(i-emovable mass) and Stage VI (ii-i-emovable mass) can be definitel}' 
made only din-ing operation. Though the pi-eopei-ative findings of a 
large mass with extensive fixation may give the impi-ession of irre- 
movability, the point can be decided with certainty only after the 
abdomen is open. 

Cnrctiacic . — The laboratory examination of the curettings establishes 
the diagno.sis of corpus cai-einoma, and the deeper pelvic palpation 
under the analgesia gives additionally accui-ate palpation findings to 
assist in determining the stage of development of the growth. The 
curettage furnishes information also as to the size and .shape of the 
uterine cavity, and may give clear indications of a projecting large 
or small mass. The approximate location of a limited growth may 
.sometimes be ascertained by noting at which part of the wall the thick 
curettings are obtained. An idea of the surface width and length of 
the growth may be i-evealed in the same way. A hint of the depth 
of the growth may be given by the thiclcness of the curettings and 
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before operation as far as possible ivitb tlie various helps available. 
The six stages, each representing a definite extent of involvement, 
arc as folloivs: 

Stage I: Eiuloinctrium alone involved. 

Stage IT: Definite involvement of the musjcnlar ■wall, but not beyond its 
middle. 

Stage III: Exteiibinn to the outer half of the uterine wall, but not beyond the 
borders of the uterus. Thi.s includes extension to the peritoneal coat with itossible 
areas of adhesive peritonitis, but without carcinomatous involvement of the ad- 
hesions. 

Stage IV: Extension to .surrounding structures but not beyond rcmoviiblc ones, 
such as adnexa and adjacent portions of the broad ligaments. There may or may 
not be exten.sive intestinal or oflier peritoneal adhesion.':, but no extension of car- 
cinoma cells into such adhesion.«. 

Stage V: Extension into structures not adx'isablc to remove, but removal of the 
original tumor is still practicable. The carcinomatous extension may be into an 
adherent coil of intestine or an adherent urea of bladder wall, or it may be along the 
broad ligament lymphatics into the deep .structures of the pelvic wall. 

Stage VI: There is such extensive involvement of surrounding structures 
that not even the main tumor ma.«s can be safely removed. 

Clinical Bccogniiion of Stages . — Clinicnl recognition or identification 
of the .slagc in a particular ease is useful in livo way.s, namely, in 
accurate reporting of the ease and in .selection of treatment for the 
patient. Identification of the stage of involvement for case reporting 
is a comparatively simple matter, because tlie report is made after 
Irentmejit, and hence, in most cases the uterus i.s out and available for 
.sectioning. Identification of the stage of involvement for the selection 
of treatment is a much more difficult matter, for it must be made 
before the uterus is removed. It is this last and difficult identification 
which 1 wLsh to discuss in particular. 

There are a number of factors concerned in the early identification 
of the .stage of involvement, early enough to he of assistance in decid- 
ing what treatment to give the j)ationf. These factoi-s are as follows: 
History of the case, jielvic examination, curettage-oxi)loration of cav- 
ity and tleep jielvic jialpation under anesthesia, mieroseopic; e.xamina- 
tion of ourettings, and special e.xamination methods, including gastro- 
intestinal x-ray, cy.stosvopic examination, x-ray vi.sualization of uterine 
cavity, and finally utcro.'^copy. 

History . — This gives the time of onset of the .symptoms, and the 
.severity and jirogress of the .same. This information indicates in a 
, general Avay the age of tlie g^rowih and the amount of ti.ssuc di.s- 
ttirhnnce. However, possible errors of interpretation must be kept in 
uniid. The fu'N? symptoms may h.ave been due to some c.ther condition, 
the. endoJ!tctri:il e.arei!utm:i coming Inter. Likewise the severity of the 
.symppims may be cine to some complication. ICvr-n •bougl! the bleed- 
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tlie masses projecting into it. However, such injecting of tlie cavity 
carries the danger of spreading the carcinoma to the peritoneal cavity 
through the tubes, and hence should not be used. Most of this infor- 
mation can be obtained during the curettage bj”- careful use of curette- 
palpation, without the danger of spreading the carcinoma through the 
tubes. Uteroscopy with special endoscopic tubes has been used in 
these eases, but the conditions in the uterus make the field of vision 
limited and unsatisfactoiy. Most of the information thus furnished 
may be obtained iueidentally in the curettage, making unnecessary 
this additional instimmental disturbance in the uterus. 

CONCLUSIONS 

There is presented here a definite and complete elinical classification 
of eases of carcinoma of the corpus. The grouping is, into six stages, 
each stage representing an extent of involvement within fairly definite 
anatomic limits. The limits are capable of recognition and easy desig- 
nation by the combination of oiiei’ative and laboratory examinations. 
Stages HI, IV, Y, and VI may ordinarily be recognized at operation 
and Stages I, II, III, and r\^ may be recognized in the laboratory. 
The laboratory examination may identify even Stage V by critical 
examination of the gross specimen and selection of blocks at its margin 
where the cancerous extension to iiTemovable tissue was cut across in 
the operation. 

Each stage has also a elinical significance of its own, bearing on 
treatment or prognosis. In Stage I, the prognosis is practically 100 
per cent curable. The growth is so superficial tliat it has occasionally 
been removed by the diagnostic curettage. Radium treatment will 
almost certainly eradicate it, though of course x-ray therapy should 
be added on the general principle tliat there may be scattered cancer 
cells in the pelvis. As radium would eliminate the remnants of car- 
cinoma remaining after the diagnostic curettage in Stage I, operation 
for removal of the uterus would not be needed if we could identify 
this stage with certainty. However, this stage cannot be distinguished 
from Stage II until the uterus is removed and sectioned. Consequently 
the ti’catment employed must be suitable also for Stage II, i.e., for 
invasion of the muscular wall, which moans operative removal of the 
uterus in addition to radiation. 

In Stage II the prognosis is still excellent with thorough radical 
treatment, which embodies widespread radiation plus i-adical opera- 
tion. If in the preoperative examination there is no palpable enlarge- 
ment of the uterus and no superficial tenderness, we are justified in 
assuming that the growth is still within the second stage, and may 
encourage the family accordingly. 

In Stage III there should be distinct enlargement and irregtdarity 
of the utenis appreciable on examination. If the procc.ss has extended 
to the peritoneum, superficial tcndcmc.ss of the corpu.s is present, and 
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by ;iii aj^prceinblc cavity bein" fell with the curette after the curettage, 
kcepiii'r in niiml, of eonr.se, that firm infiltration extends .some distance 
benentli tlie soft li.ssno removed. Considerable information as to tlie 
contour of tlie uterine cavity, before and after the curettage, may be 
secured by careful manipulation of the end of the curette. 

Microscopic Exomiiuiiion . — The microscopic examination of the curet- 
tings, besides cstablishinj;r the diagnosis of carcinoma, assists toward 
identification of the stage of involvement in two ways. In the first 
place, muscular tissue may be found in the sections, and thick pieces 
give an indication of the depth of penetration, remembering tiiat be- 
yond the soft tissue removed in the curettage there is an area of firm 
infiltration. 

In the second ]fiace, the pathologic diagnosis shows the cell tyj)e and 
arrangement (pathologic Grades 1, 2, 3, or 4), and Ibis may furnish 
.some indication of the age of the growth and hence of its extent. There 
is a tendency to think of the cell type of growth as a fixed and 
continuing type in each case. But it may represent only a certain age 
in the development of the carcinoma, and if we knew the age-signifi- 
cance of the microscopic type encountered in the diagnostic curetfings, 
we would know how long the carcinoma had been growing in that 
uterus. 

Of course, no one is going to let a discovered carcinoma continue 
growing in a human uterus to determine the changes of cell type. But 
we have a hint in the direction of .such ])rogressive cell changes in 
those cases in which a curetting shows eudomclrial h.vperplasia and 
a second curetting after a year or Iavo shows endometrial carcinoma. 
Another hint is the finding of difi'erent cell types in the same tumor. 
In one of our cases of corpus carcinoma, a single microscopic field 
shov.'cd iiathologic Grades 1 and 4. In another case, the uterus was 
double and one horn showed endometrial hyperplasia and tin* other 
horn showed endometrial carcinoma. I’crliaps some information on 
this point of prog-ressivc changes through difi'ermit cell types and ar- 
rangemmit could be obtained by animal exiierimentation with inocu- 
lated uterine carcinoma. 


Sprcinl Kxaimnotion MctJiods. — A gastrointestinal x-ray .scries may 
furnish valuable help in establishing or disproving intestinal invasion 
in a suspiciutjs case. It is well to take a jireliminary plain plate for 
.'I check, as it may .show some gland calcifit-ation or other calcification 
which might he mi.sicading biter. Also, the plain plate nmy sbtjw dim 
in<lieatioiis t,>f tumor oistb'nc or density. ( 'ysto.scepic c.xaniination is 
advis.altle in eases of suspected bladd'-r or ure'er.'tl invo! vene nt. .and 
may provide information ns to ’.vhelh*-r tin* .■.•ss.H-i-sijon is onjicornsis 
itivasifiu or i>nly pr.-.-.siip- le,- ih.** mnss, 

OutHifing of the uterine cavity Ity s-r.-’V vjsTi.'djr.ai ion witli opapne 
material win sijow tho distortion atid srr*mosl;sri!5‘’> of tl;e .and 
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In all the stages, the combination of radiation treatment and opera- 
tion is advisable, provided the patient is a good operative risk. In a 
handicapped patient thorough radiation is to be employed, and the 
addition of operation is to be considered along with the extent of the 
handicap. In such a case the additional risk of operation must be 
carefully balanced against the chance of cure by radiation alone. In 
Stages I, II, III, and IV, where there is still a very good chance of 
complete removal of all carcinomatous tissue, the additional chance 
of cure given by operation justifies taking considerable handicap risk. 
If we could before operation identify the strictly first-stage cases, it 
might be advisable to depend on radium and x-ray treatment to cure 
them. But as previously explained this distinction cannot be made 
till the uterus is out and sectioned, hence the treatment must be such 
as will be safe for deep extension into the muscular wall. In Stage V 
the definite diagno.sis of carcinomatous extension to irremovable struc- 
tures cannot be made till the abdomen is open, consequently operation 
is strongly indicated on the possibility that complete removal may be 
carried out. In Stage VI the preoperative diagnosis cannot exclude 
the possibility of removal of the main tumor mass, with coiTesponding 
benefit to the patient. Consequently even in late eases the chance of 
relieving pressure pains or prolonging life wai’rants taking consider- 
able handicap operative risk. 

In some of these complicated cases the poor general condition is due 
largely to anemia from the uterine bleeding. When the bleeding is 
stopped by curettage and radium treatment, the general condition of 
such a patient may improve sufficiently to remove the contraindication 
to operation. So the decision against operation in a handicapped pa- 
tient is not necessarily permanent, for conditions may improve suffi- 
ciently later to make operation advisable. 

In those cases in which the contraindication to operation is some 
serious continuing disease, the outlook for the patient is still far above 
the hopelessness of former time.s. In an encouraging percentage of 
these patients submitted to thorough I’adiation with I’adium and x-ray, 
the carcinoma has been cured, and this percentage is increasing witli 
the increasing effeetiveness of deep radiation and the increasing ac- 
curacy of its application to coi*pus cancer. 

Six stages may at first thought seem a ratlier large number. It 


seemed so to me, and I studied a good deal trying to reduce the num- 
ber. But carefully considered from the standpoint of accurate defini- 
tion of each stage and the classification’s usefulness in clinical and 


laboratory work, the six .stages were found necessary, A reduction 
in number by combining any two of them was unsatisfactory. For 
example, if Stage I included I and IT and the operator received a 
laboratory report stating “Corpus carcinoma, clinical Stage I,” Iie 
would at* once wish to know whether or not it had «;xlcnded to the 
muscular wall, because of the dilTercnce in clinical significance. If 
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sometimes there is spontaneous pain from tlie area of local peritonitis. 
There may be some fixation of .structures by peritoneal exudate involv- 
ing intestinal or bladder wall. The prognosis i.s .still good, provided 
radical treatment is emplo.ved prompth* before the carcinoma cells 
penetrate the adhesions into intestinal or bladder wall. 

In Stage IV there is carcinomatous extension beyond the uterus, but 
only in the broad ligament area.s with possible involvement of ovaries 
or tubes. .i\s the.se structures are removed in the regular radical op- 
eration the prognosis is still fair, though extensive broad ligament 
involvement naturally suggests the possibility of fine nonpalpablc 
lymphatic extensions beyond. Intestinal adhesions are not of serious 
significance unless cancer cells have penetrated into them, and if they 
have so penetrated that puls the ease in the next .stage. 

In Stage Y the carcinomatous extension may be into an adherent 
intestinal coil or an adherent area of bladder wall, or it may bo along 
the lymphatics into the deep stnictures of the pelvic wall. Resection 
of an intestinal coil or an involved area of bladder wall is, of course, 
possible, but under the circumstances it is not ordinarily advisable. 
.Such palpable extension means usually deeper nonjialpable extension, 
for the eradication of which dependence must be placed on deep x-ray 
therapy, and it is well to depend on the radiation to talre care also of 
the palpable visceral wall involvement. The additional chance of cure, 
if any, by resection is not sufficient to warrant the additional serious 
operative work, with its mortality and morbidity risks. 

The ])lnn of treatment in .Stage V is to remove the main mass of 
tumor tissue by removing the uterus and adnexa. By this removal 
of the tumor, pre.'^sure symptoms are relieved and also the patient is 
given a better chance of cure or j)rotraeted relief by the x-ray thci*apy, 
because only scattered remnants of carcinomatous ti.'.sue remain to be 
dealt with. In this stage in which enneerous extensions must be left, 
.supravaginal hysterectomy is usually preferable to comjjlete. for the 
cervix is rarely involved, though occa.‘''ionnlly circumstanee.s may make 
the additional work for removal of the cervix advisable. 


In Stage VI the definite distinction from the preta-'ding stage i.^: made 
at operatio!) after the ahdomen is open. Careful palpation all around 
the tumor and tentative attempts’ at separation of adhesions here aiid 
there, finally make it clear that the adliesituis are carcinoniatous in- 
stead of .simply infinmmatory and that the involvement is so e.xtensive 
that safe nuaoval is imjiossible. In such cases an atteruj)! at enuclea- 
tion is very likely to start um-mitroliahb- hemorrhage. One or more 
specimens are excised fr<>m characteristic area*-', with c.are to ,T',-ojri 
bleeding \vhicb eaiinot be easily .•ontroJlcd by suture. In this stage 
the }>rognosis is i.f cAurse icid in rcg.arrl to cun?. Inn deep x-ray therapy 
may conln'>l tiu- grruvlh snsfiicicnily lo keejj the patient in fair comfort 
vxev n long period. 



A REPORT ON RADIATION TREATMENT OP CANCER OP THE 
CORPUS AND CERVIX UTERI PROM THE BROOKLYN 

HOSPITAL* 

William Sidney Smith, M.D., P.A.C.S., Brooklyn, N. T. 

W E HA'\rE been using radium in the Brooklyn Hospital for the 
treatment of uterine cancer since Jan. 1, 1921. In the series 
covered by this report, all were treated prior to Dec. 31, 1929, so that 
more than five years have elapsed since treatment was instituted. In 
the nine years, we have treated 36 patients with cancer of the corpus, 
and 100 patients with cancer of the cervix uteri. Ward and private 
patients have been included in this report, and there have been sev- 
eral different operators. 

In all of these cases the radium salt was used, contained in two 
50 mg. capsules. The screens were a glass capsule containing the 
radium, a second capsule of platinum 1 mm. in thickness, and a rubber 
tube 2 mm. in thickness. One millimeter of platinum absorbs all the 
primary beta rays, and the emergent secondary beta rays are ab- 
sorbed by the 2 mm. rubber screen, so that our patients have received 
only gamma rays. We are indebted to the late Dr. Harold Bailey of 
New York for the suggestion that we use 1 mm. of platinum as a 
screen, and that by so doing we would probably avoid some serious 
injuries. 

Our general plan of treatment for carcinoma of the corpus Avas to 
do a diagnostic curetting and insert the i-adium capsules in tandem 
high up in the uterine eavit 3 ^ Tlie cerAucal canal and vagina ivere 
then packed ivith diy gauze. The initial radium dose Avas 2,400 mg. 
hours. 

If the microscopic diagno.sis on the curel tings aa'us reported as 
malignant, if the disease aa'us clinical^' rather earlj’, and if the pa- 
tient Avas a proper operative risk, she Avas subjected to a total ab- 
dominal lysterectomy six weeks after radiation. The uterus AAms then 
studied mieroscopieallj' to substantiate the diagno-sis. If the disease 
AAms far advanced or if the patient Avas not a pro])er operative risk, she 
was not subjected to a lysterectom.A’, but was treated Avith a second 
or a third dose of radium AA’ithin the uterine cavity'. 

In rcA’ieAving this material, great care lias been exercised to include 
onlj' eases in Avliieh a definite carcinomatous process Avas proved by 
careful histologic examination. In the instances in Avbicii (he diag- 
nosis Avas made from examinations of curettings, they Avere uniformly 
of sufficient bulk to insure that a genuine neoplastic proce.ss existed. 

•Presented at a rocctins of thfl Brooklyn OynrrcoIoKR-al Nov.-nil.-r «. IP.AC. 
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8fnge JI were exfendcf! lo include all muscular involvement, neitlier 
the clinician nor tlie pathologist would he satisfied with that broad 
flesignalion. for eatdi would wish to have slated clearly whether the 
cancer involved only a small part of the muscular wall or extended 
into the outer half. The same objection a})plies to any immhinatioji of 
two stages, and still more to any combination of three. Careful 
critical study of the six stages in practical application to clinical and 
])athologic worlr show.s that each stage repre.senls a definite step in 
the progre.ss of the cancerous infiltration and is of importance t^> the 
clinician in treatment and prognosis. 

Accurate records are necessary to reliable stati.sties. Accurate re- 
cording starts with the patient’s history and extends tlirougli all 
phases of the conduct of the case. It is only thus that case records 
can be made valuable in assisting the physician in the selection of the 
best treatment for his succeeding cases and in furnishing published 
statistics from which reliable conclusions may be drawn. In the cases 
now under consideration, an important feature is the accurate record- 
ing of facts indicating the stage or extent of the growth. For this 
purpose attention must be given to careful examination and recording 
of findings before operation and then of gross findings during opera- 
tion (including any disturbance or surrounding strmdnre.s that may 
or may not be dependent on the uterine growth) and then of gross 
findings after operation in the examination of the sjieeimen in the 
operating mom and then of gross findings in the laboratory, where the 
specimen is divided in a .sy.stemalic way and prepared for microscopic 
investigation. 

Valuable information is often missed by failure to examine carefully 
or record accurately at one or more of the above mentioned phases 
of the case. There is an inclination on the j)art of the surgeon to de- 
l)cnd on the laboratory report for all rccoi'dcd information about a 
removed tumor, whereas its location and relations and attachment as 
determined during operation are important items, as are also its size, 
.shape, color, and con.sisteney before these are changed by the manipu- 
lations of operative removal or by incisions for inspection after 
nuaoval. 


Wc are engngc<l in the serious and difficult business of saving life, 
and for the sohiiion of the intricate problems encountered, wc need all 
the helji we <'an secure by careful ob.scrvation and accurate recording 
of JljKlin'.rs in the various phases of tlicse cases. And yc! the opportu- 
nities for st>c}i (..bservation and rccorflinc arc often pormitu-d to .slip 
av.‘ay. sometim'-s evc-n without recognition. A city detective bureau 
whiels h.amlb'd its opportunities as carelessly would not g^t very far 
in tie’ tb't.s'tion of orim*'. Wc must scire every ojtport unity for ob- 
S’-rv'inr and rceordiiic clews wldclj may a*"'ist in the solnfio.n of our 
4-*<rhnjs pfobh-nis. 


i'j 
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malignum (Grade II). A third patient was treated in 1924 with a 2,400 mg. liour 
dose of radium. Eight years later, in 1932, she showed signs of recurrence, and she 
was given a second 2,400 mg. hour dose. She is still living and well. She likewise 
had an adenoma malignum (Grade II). 

The pathology in this group of 12 five-year cures is as follows: 

5 Superficial adenoma malignum Grade I 

5 Adenoma malignum Grade II 

1 Adenocarcinoma Grade III 

1 Diffuse carcinoma Grade IV 

A comparative tabulation of carcinoma of the corpus cases with five-j’ear cures is 
as follows: Memorial Hospital,^ 85 per cent; Henry Ford Hospital,^ 01 per cent; 
Washington University Hospital, St. Louis,^ 52 per cent; the Brooklj-n Hospital, 
33.3 per cent; and Department of Health, Cancer Division, Detroit,io 28.0 per cent. 

From Jan. 1, 1921, to Dec. 31, 1929, we treated 100 patients with cancer of the 
cervix. We have followed 79 patients, and 21 are untraced, so that our follow-up is 
79 per cent. 

In this group we have 12 patients who lived five years or more after treatment, 
so that our five-year salvage is 12 per cent. We have S patients who died between 
three and five years after treatment, 33 who died between one and three years, 20 
who died under one year after treatment, and 21 are untraced, so that our mortalitj' 
is 88 per cent. 

In the group of 12 five-year cures, the cancer was of the epidermoid variety, 
except in one case which was a basal cell carcinoma. There was one Grade II, 9 were 
Grade III, and 2 were Grade IV. Only two of the patients received x-ray treatment. 

Five of this group were subjected to a Byrne cauterj- operation, leaving only one 
and one-half to two inches of the corpus uteri in place. One 50 mg. radium capsule 
was then placed in the remains of the uterine canal, and a second 50 mg. capsule 
was placed crosswise in the crater. The initial dose of radium was 2,400 mg. hour. 

Two of these five patients received a second radium treatment, and one of tlicm 
had x-ray treatment in addition. 

In order to do a Bynic cautery operation, the uterus must be movable. If the 
cervix is fixed by extension of the disease, it cannot be pulled downward and the 
procedure is impossible. 

Three of these patients treated by the Byrne operation and radium bad secondary 
hemorrhages about ton days after. Two are alive and well, one died six years after 
the operation from an anginal attack. Her pelvis was in excellent condition at the 
time of her death. 

One of these patients has a vesicovaginal fistula a few months after her second 
radium treatment. No attempt has been made to repair it. 

One patient had a cauterj- amputation of the cervix immediately prior to her 
treatment with radium. Only one inch of the cervix was removed, so (hat the 
amputation cannot bo classed as a Byrne operation. 

Six of the group received radium alone, and in one, x-ray was given in addition 
to radium. 

Two of (hem had only one radium treatment, and four received more tiian one 
treatment. 

In this group of .six patients, there wsis too nmeh fixation of (he uterus to nf- 
tempt to do a Byrne operation. 

Of the three patients treated by radium ami a Byrne o[)eration, one lived (wo 
vears one lived one and one-half years, and the third was untraeed. Of the tvo 
patients treated by radium followed by total hysterectomy, one was given lai;. 

hr. of radium in 192?., and three rnonth.s later a total abdominal hysterectomy wnf 
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In the ^vcfit inajorily of caso.s in corpus carcinoma, the uteri v.’cre 
Kubscquc'itiy exarninod and the tindine.s in the curetted mnterial were 
confirmed. No doubtful eases and none of adenoma destruans liavc 
been included, even though lliey liave had radium treatment and a 
total hysterectomy, because we do not cMUisider this to be a real 
cancer case. 

Gra'Ic 1 Stiporficial papillary aclpneniii innlijrnum 

Grarlc TI Adeiiomn nia!ipn>»u 

Grade JIT Adenocarcinoma 

Grade IV DilTuse (anaplapfic) carcinoma 

In this aimly.eis of corpus carcinoma cases v/c have used the following clnssifica- 
(ion of Mnhlc, later confirmed ty llealyA This classification h.as Intely been used 
by Nowell and Crossen^ in tlieir report on corpus carcinoma. 

In explanation of the above cla.ssification as employed in this report 
it may he stated tliat tumors, classed as snjjerfieial papillary adenoma 
mnlignum. have uniformly been difi'nse forms of the disease, and no 
examples of the eirenmscrihed lesion have been enconntered. 


RE.SULT.S 


The corpus carcinoma group consisl.s of .'Ifi ca.“es. Complete follow-up data are 
available in .11 cases, and a patients are nntnicealde. The follow-up percentage is 
therefore S-! per cent. 

Twelve of the patients lived five years or over, and 2S did not live five years, or 
were imtniccd. The five yoar.‘< salvage, therefore, is ?>?>." per cent, and (he mortality 
in <’0.7 per cent. 

A study of the 2-1 patients who died under five years shows that .0 patients are 
not traceable. Of the re.maining 10 patients, one died two days after hysteri>ctom3’ 
from acute cardiac dihatnfioii, and another jiatient died .‘•even days after operation 
from gcm-ral jieritonitis. This wn'^ one of the fir.^t case« in the series, and the 
hysterectomy was done ten days after radiation. A third patient died in nine days 
from embolus. 

The jirimnrj- mortality, iherefore, is S.-ll per cent. Of the remaining Hi patients, 
r. were ](opelc«--. They had one nidiiim treatment witli or without x-r.n.y (rcatment, 
and die-1 witldn ten montlis. The remniiiine je [laticnts rvere advanced cases and 
itvi\l from one to three find onc-lialf years. Five of thesi' had radium alone, •} Imd 
radiu.'n and hy.itcnh'tomy. and 3 had r.adium and an exploratory laparotomy. The 
jeslhotogie difigno-it- on tiicse If* deaths were advanced adenoc.areiaoma, with the 
exci'ption of one case which was a myosarcoma. 


A stU'ly of ihe 12 patients, who lived for five years or more, reveals that two 
died MX .'cars after nelintion rdor.e, and 1 is Hvita; eleven years rdU'T ra>5irition 
rdonc. T.hree patients arc livinf; twidve year? after rr.diation nml totrd hyrtcrectorny, 
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The cases covered by this report have received only gamma rays 
from tAvo 50 mg. capsules of radium. The initial dose Avas 2,400 mg. 
hr., folloAved by one or more doses. Onl}’’ a very fcAV eases haA'^e had 
bladder or rectal injury. 

Our present plan for treatment of carcinoma of the cerAUx is: 

a. A diagnostic biopsy, so that Ave may know the type of disease and its radio- 
sensitivity. 

b. An x-ray cycle consisting of 4,800 to 7,200 r. units, screened by % to 2 mm. 
of copper with a distance of 50 to SO cm. through 4 to 6 ports. The daily dose is 
200 to 300 r. units through two ports. The total number of daily treatments covers 
a period of two or three weeks. 

c. Ten days later the patient is treated Avith 3,600 to 4,800 mg. hr. of radium at 
one treatment within and around the cervix. The screening is 1 mm. of platinum 
and 2 mm. of rubber. 

Carcinoma of the corpus is treated by a diagnostic, curettage, and 
a 2,400 mg. hr. dose of radium Avithin the uterine caAuty. An x-ray 
cjmle folloAvs, and if the patient is operable, a complete hysterectomy 
is done six Aveeks later. If the patient is inoperable, radium and x-ray 
treatments may be repeated in six Aveeks or tAvo months. 

The question of radium and x-ray dosage is in a state of flux. The 
treatment of j'-esterday is obsolete, and that of today Avill probably be 
changed in the future. 

Research institutions for the treatment of cancer are justified in 
using large doses of radium and x-ray, because thej’- must lead the Avny 
in the treatment of this disease. I feel vexy sti'ongly, hoAvever, that 
the general hospital is not jxistified in using such large dosage until 
the tx’eatment has become standai’dized. The late effects of these large 
doses of radium and x-ray are too seidous. I am convinced that it 
is better to cui’e a smaller number of cancers than to have a larger 
percentage of cures and many patients AAdio are invalids from fistulas 
and damage to the abdominal oi'gans. 

A majoi'ity of the adAmnced cancer patients Avill die soon enough 
from the disease, AA'ithout these sei'ious added complications. 

The Byrne cauteiy operation has been an excellent adjunct to our 
]-adium treatment of cancer of the cei-vix. It is only applicable, hoAV- 
evei’, to the vexy eaidy case, that is, to the case Avhen there is no 
fixation of the utexnis. So fcAv of the eases are eax-ly ones, that the 
Byrne operation has a A'ciy limited field. 

In this small series of case.s, the disease has been far advanced be- 
fore the patients pi'csented themseh-es for ti'eatment. I make a plea 
for more and moi'e education of tlie public and phy.sicians, so that tlie 
patients may learn to consult Iheir phy.sicians at the first .s^-mptonis of 
the disease, and the phy.sician may leai*n to i-er-ognize the condition as 
early as possible, or if in doubt, send the patient to an in.slitution 
Avhere a competent diagnosis may be made. 



SjrlTH: KADIATIOX TI.'KATJIHXT or CANXIIK OF COKPl’S Vmu n9P 


(i'liif. Th<’r<‘ ivrtvi a rcfturrcni'c* in tiif* war of ilif of liso throo years In'er. 

Jopcflier v.'itli rnetasfncis in tlie ilium. .She v.as then "iven x-ray treatment hut 
plio flic^l one year later. 

Tiie peecind patient reeeivoil 2,‘9'f Ji>". i'J*. of mflium in If'C.r. A total ab.loininal 
hyptcrectoniy v.aP flonc two month? later. This patient livctl two yenr.=. 

Of the three other patients in this f:ro«[> who hafl x-ray, one v.'as lrcate<l by 
eatifory, radium, and x-r.ay treatment. She livctl four years. 

This patient d>.'ve]oped a vcsieorrtfrinal lisfula wliifli was repaired at the Woman V 
Ho'piftil in Ner.' York tv.-o years after her initial treatment. The fistula remained 
healed for about one year, then it opened a? the disease In'tran to profcrcFS rapidly. 

A second patient had oautery, radium, and x-r;iy treatments .and lived two years. 
Tlie third patient was treated with radium and x-ray. She lived nine month?. 

The patient who developed a reetoi-njrinal fistula had an ndvnneed epidermoid 
carcinoma. Tier cervix wa? eoned out with cautery, and she wa? ^iven "..SfiO 7np. 
hr. of radium in two do?e“. S!ie lived two year?. 

The ineidenee of cancer in the Ffnmp of the cer\'ix in oiir s-erie? was as follow?: 


1. Supravatrinnl hysterectomy for fibroid twenty-one year? l>efore. Given radium 
and lived one year. 

2. Siipravafrinal hysterectomy for fibroid twenty years before, pven radium, 
untraced. 

.*1. Stiprnvafrinnl hysterectomy for fibroid fifti'cm year? before. Lived one year 
after radium. 

•b Suprnvnjrlnal hysterectomy for fibroid fourteen years before. I,ivcd one year 
lifter radium. 

Incidence in our series. -1 per eenf; mortality 100 per rent. 

If i? intercstiiiii to note that llealyi find.? that the ineidenee of can-inoma of tlie 
cen.'ical stump at the Momorlnl Hospital in New York is L’.O per cent, and that hi? 
fiveyear salvage is 1-} per cent. 

Von GratTc lui'; published a comprehensive report on this subject from a collected 
series of 4,200 ]>atient? with cervix canfcr. He found an avera{:e incidence of 
stump c.ancer to be 4.1 js^r f'cnt. He innkea a plea for total hysterectomy, instead 
of suprnvaKinal hy.sterccloiny, a< a prophylactic mca'-ure. 

JVar.‘-c" contend? that the jjossibility of carcinoma dcvelnpin^ in tlic cervical 
stump should not be musidered a? an indication for total removal of the ulen!«, 
unless the inort.'ility for the total Iiysl erect oiiiy enn be shown to Is'* the satsa* ns it i“ 
in the supravaginal operation. 

Hcalyi st.ates: “The low incidence of stump c.-ircinoma does tint Ju'^tify rishiiu' 
the iticrensed jnoriality of total hysterectoKsy instead of the sulitofn! r,jf.->raf ion to 
jin-v<nt the hater occarnmee of cervix entje.-r jj) ;,!] j.aticnf= from v.-luen the uterine 
corjc.m !« to I>e Temove,!, ” 


A comjmrit-'jn of five-year cure? in the patient" with 
in our serict with the ra.-ult'' in other hor-pitaL j? a" follow 
L'-r Ccijt ; Woman’s no-juta.!.' 2o.’' p-er cent; I'niver.* 
pitjil.tt per Cent : Wa.-h)n”;f n 1‘niierritv Ho'pitrd.w 

Hospital.*' 22 fn'r cent; .1 etTer. --f.a Hoipitnl,* !*■■.! per een 
• 'ar-ccr Ilii'isic.n. I.'i.troij.t"' 3."22 r-^'T cent; and ?!.*• Hie..-.’,; 


carciiiomti •>{ li.e cervit, 
,s; Henry For. I Ibe.-p.Prd,'’ 
■ :!y of iV>nn<-yl', Ho-- 
2*'.t* f-'iT ci-r;t ; hf.Tr.oria! 
t; H-'i'-artmcnt of Hc-alfh. 
lyn Hf-jdt.ah 32 pi-u ee*.;. 


The five-year etires in tliss soj->ec of nf j-aneer of the eoj-p:;*-, 

aius cervix are ontistderiiliiy h.wer the five-year eures. re- 

porteti by .‘several '.lh"r 

Several of otir pat iej-iPs )5Xj<l ertijif.-sl svfnjttdtji- of ‘'r;*;ees\ Tliev •.vere 

trca’s-il fej- s; ;jre] are nHve w-eH. hti; tie-y jire not ir’eltj.-b-il 5t; this 
ja-po.rt |i-;-erii:ie rh,.-- <| iriffe wis V-'.-.*. I,r-t .‘'tthvtrnFTate)] by ;h'e ln!rr^'>'.-;Of;t 
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429 CiiiNTON Avenue 

DISCUSSION 

DB. WILLIAM A. JEIVETT. — Wlien the reports from five clinics in different 
parts of the United States give five-year cures of carcinoma of the body of the 
uterus varying from 85 per cent to 28.6 per cent, and reports from eight clinics 
show a difference of from 32 per cent to 12 per cent in five-year cures in carcinoma 
of the cervix, all of them presumably following about the same line of treatment, 
it is evident that there is need for greater uniformity in the method of compiling 
statistics, in the standards of tumor grading and for a widespread improvement 
in our methods of follow-up. Dr. Smith is to be congratulated on his success in 
having kept track of over 80 per cent of his cases. In a recent review of my own 
personal cases I was less fortunate and was able to obtain but a little over 50 per 
cent of the end-results. This poor showing w-as due in part, I believe, to the fact 
that my patients were not all cared for in the same institution, and to the further 
fact that many of my cases, being referred cases, were returned to their own 
physicians, and from whom, for one reason or another, it was impossible to obtain 
a satisfactory account of tlie subsequent history. If the calculation of the per- 
centage of five-year cures is based on the number of definitely followcd-up cases, 
it will give a mucli higher figure than will be found if the untraced patients are 
assumed to be dead, as Dr. Smith has done in his report. Unless the same method 
of procedure is followed out universally, it is impossible to evaluate one’s own 
results of treatment by comparison with the figures of others. 

"Wlien different methods of grading of the tumors arc practiced, Smith’s sug- 
gestion that gynecologists throughout the country adopt a uniform scale is a good 
one. 

The problem of providing a satisfactorj- workable follow-up .system is diflicult 
and likely to involve the expenditure of a considerable amount of money if it is 
to succeed. Still it is important for we must know the results of our particular 
type of treatment as well as the rc.sults obtained by others if we arc to give our 
patients the best possible care and if we hope to salvage a larger number of those 
who arc afilicted. 

Smith has spoken of the great benefit to cancer patients if each hospital treat- 
ing this disease .«hould establish a tumor clinic along the lines suggested by the 
American College of Surgeons. I am heartily in accord with this suggestion pro- 
vided the hospital is equipped with the necessary amount of radium and has an 
adequate x-ray therapy machine. Such a tumor clinic has been organized at the 
Caledonian Hospital and has been functioning for several months. The sessions 
arc held once a week, and there is prc.scnt a representative of each of the major 
departments of the hospital — the palhologi.<;t, the roentg’cnologist and a stenographer. 
The patient is' presented by his own physician, is examined by a number of those 
present, and after he has retired there is a general discus.sion of the problem pre- 
.«=cnted and a course of treatment is outlined, So far there have not been innny 
ca.ses of pelvic cancer, and naturally it will be a long time in such a young clinic 
before anv .statistics arc available; but I mention the working of this (dinic to 
show that'not “fewer doctors’’ but more doctors are being trained in the observa- 
tion and treatment of can<x-r. 
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It v.-oiil(.l be of {rreat benefit to cancer patients if each hospital treat- 
ing this disease wonhl organize a tumor clinic along tlie lines sug- 
gested by tlie American College of Surgeons. The patient. v.-onlcl then 
be under the observation of the same group of men in the outpatient 
department, the ward, the operating room, and in the follo\v-nj> clinic. 

The drawback to the plan, however, is that it takes these patients 
out of the general ward sorviee, and far fewer doetoi-s arc trained 
in the observation and treatment of cancer. 


I contend tlmt all doetoi-s must he trained to recognize cancer in the 
early stages. To fhi.s end, I suggest that each gynecologic service 
sliould have one clinician trained in the treatment of cancer who would 
be constantTv in charge of the service cancer eases. 

The pathologist and radiologist would woi'k with liim. 

The other members of the gync<:ologie staff would serve as active 
workers in the group for a definite period of rotation. In this way, 
the patients would benefit from beitig constantly under the observation 
of a cancer e.vperl, and all the statT would benefit from a jieriod of 
observation of cancer and a study of its treatment. 

The clinician in charge of such a group ninsl, of course, be intcre.sted 
in the treatment of cancer. His continuous observation and care of 
the cancer jiatient would bo far more valuable than the “bit or miss’' 
plan of allowing the patient to be treated by the staff member who 
happened to be on service. Likewise bis teaebing of internes and staff 
members Avould be invaluable. 


I am of the ojunion also, that the doctor in erbargo of a ])rivntc 
patient would be only too glad to eonstilt this group of si)ec;inlist.s in 
regard to the treatment of liis patient, and that be would follow their 
suggested plan <»f treatment. 

The statistical study of eaneer would be much more valuable if all 
ill. (.‘Servers followed the same standard.s of tumor grading. 

1 have recently leai*i\ed that members of the American Urological 
Uoeiety may send slides lo the .Surgeon ticnerars nfiiec at WasbittRUoi 
f(»r grading. This is a step in the right direction, and in the near 
futiire J hope that gynecologists may all follow a similar standard of 
tumor grading. 


Itadiosensilivity i-s still 
ivn-onal ci}ua!it*n of tlie 
sible that in tb** future 
perbnp'i, tise rridio'^ets'-itivi 
.ojid tlie r:!djfoo*n'’e!!s!t5Ve 
tfint only thre.e 
ever t-e e»;jjcer 


something that depend.^ too laucli on tio' 
p;jlbologi...t f*t 1)p of oreat v.'slno. It is jin'-- 
mtieb u'.ore may Id- luxnv.o about it; ihen 
^ ttimnr may !k- treated i.iy radium and x-ray, 
tisufor may lo* tn-.'-.to.l by snrg‘’r,''- I ibinh', 
rnen wins an- .able to rjo ru.'':--'*-}' surgery can 
by t!;is mean--;. 
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ORAL PARALDEHYDE ADMINISTRATION IN OBSTETRICS 

SUPPLEMEN'TING PENTOBARBITAL AND PaNTOPON AS AN ANALGESIC 

AND Amnesic in Labor 

A Preliminary Report op 50 Cases 

Louis H. Douglass, M.D., P.A.C.S., and Prank W. Peyton, B.A., M.D., 

Baltimore, ]\Id. 

(From the Department of Obstetrics, School of Medicine, University of Maryland) 

R ecently there have been man}'- reports in the literature advocat- 
ing the use of paraldehjMe for tlie relief of pain during labor, the 
method of admiuistration being per rectum.^* We have used paral- 
dehyde reetally in this clinic for nearly two j'^ears, the technic differ- 
ing from that of Colvin and Bartholomew® only in that sodium pento- 
barbital was substituted for sodium amytal because it seemed to cause 
less excitement. A careful study of these cases would tend to show 
that paraldehyde in combination with one of the barbiturates is supe- 
rior to any other method of obstetric anesthesia and analgesia. The 
possibility of oral administration was investigated in order to avoid 
the disadvantages of the rectal route among wliich were: (1) the 
difSculty of placing the drug above the presenting part; (2) the tend- 
ency of* the patient to exjiel the preparation j (3) the comparatively 
.slow absorption time; and (4) the inadvisability of doing rectal exami- 
nations following medication. A review of the literature revealed no 
experimental work along this line. 

The principal task to overcome before paraldehyde could be ad- 
ministered orally was to mask the disagreeable odor and to make the 
preparation as palatable as possible. The Depai’tment of Pharraa- 
colog}’’ was consulted and they suggested mixing the active ingredient 
with propylene glycol, alcohol, and syrup of acacia. 

Propylene glycol Im.s commanded conip.'iralivcly little or no intcrc.st in medicine. 
E.xperimentallyo it hap been studied in animnl.s and proved to be absorbed, and to 
give rise to additional glycogen storage in the liver. Toxic elTectR were noted only 
when enormous quantities (the equivalent of 2 pound.s daily for a 70 hgm. man.) 
were given. Tiie toxicity apparently comes from pyruvic and l.'ictic acids, inter- 

II 

inedinry' products of oxidation. Propylene glycol, CH, — ^ in its putt? 

n 

form is colorlo.*--.?, odorless, and ha.s an acrid and fuveeUsh fa.sto. It in miscible with 
water, glycerol, methyl and ethyl alcohols, acetone, ether, chloroform nnd efliyl 
acetate. Paraldehyde is very .soluble in propylene glycol and at the fame time 

eo4 
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inf‘UirMl of applvirif,' ni'liurii lirss bfvn Fiinilnr to f!io one oxrojit tlmf 

in.'-fon'l of ••i'rofnin;; tlio rroliurn v.-jfh 1 nim. of pTntiniiin on'] 2 tnin. of njl'l'or I hrivo 
ti!-*'! 1/, ;nn). of Hilvfr. 1 inin. of lint*'-', nn'l 1 or 2 inm. of ntliKT. Dr. Ftoilh hri« 
jnml'* fif fjio Byrti*' '•■'intory oporiition in ;i <-on«j'!'‘mlili’ tittmln'r of lit?' I'ritirnt?; 

n prcroiluro Jliol J litivo rmf npod rd nil, an'! ho ha?- nia'lo ti^o of {ho x-niy 
shornpy Ihnn ha« hoon onr cnston). llotvovor, T nol*‘ {hat hi*-- pro-ont plan of {rent- 
laonl of (‘nrrinnina of the* oorvix im-lii'loK an s-ray oyolo jtrior to tho application 
of r.adium. Our .«t>-{om of cfo'linfr lurnor-j is tho ranto as ihat usc'l at fhe Broohlyn 
Hospita!, ati'l I fiiul ahout tho .‘■■amo proportion of rasos falling in rach ffroup. In 
ono of our futi'lnl o.'ttps tvc found hofh a papillary a'h-noma tnaliciiinu atid a sarcouKt. 

DH. CAMKHOX DUNOAX.—At tho Kin^s Co’.inty irospit.al, tvo taho raro of 
fhi“.“i> (’nsos in llio (Jyii'''‘o1ojji'-al fi'-rfico, a sy.-tiMn Viliiph has, I thinlr, certain ad- 
vanfafroH. 

X-ray and radium tiri* cojidiinod now in intt'it clinic*', hut J holievo tlint there is a 
certain field whoro purgery should ho added. Tanssip has shown this in a miinher 
of lyrnphndon'^ctoniics. The rcdticfion of fhe Mood supply, and the lymphatie hloch 
iniKhl he of advantaf;e in a f;ood many eases. 

TliO clinical st.apie in rol.'tfion to fhe pathologic grades is highly important. For 
example, st clinical Stage I nf carcinoma of tho cervix, with only a small portion 
of fhe cervix involved, has a much hefter chance than a Stage 11 or .Stage III eaM? 
where it is beginning to spread to tho parnmetrinm, regardless of the jiathologic 
grading. A case that is ahsolntely radioresistant, that is% if tlie lesion dws not 
niell away from the cervix within two months’ lime after the initial radiation, and 
if tin- di«ea*-e has not spn'ad too far, is. I believe, one in whieli nidieal i-iirgery is 
indicated. 

DU. SAMUKD I,. SlF.til.FR, — In the Gynecological Clinic of Dr. .Taeoh llalperin 
nf the Broohlyn ^Von)^ln's• Ilo-jiital, wc insist on .a routine eiuloinetri.al biopsy of 
all c.ases of mens' rna! dysciMsin. In the last two months, two young women who 
presented fhem'*eh-es. I'oinplaining of sterility and menstninl disturbanees, were 
frmnd as n result of cndometrinl biopsy tn havi* an ndenoearcinoma of the fundus 
of tlic nterus, Roth ptitients weie in the early thirties, one twenty-nine, ati'l the 
oth.er thirty-two years' of age. 

I would ‘•trongly urge th" tidoj.finn in gynecologic, clinics of fro-pa-nt endo- 
metrial biopsies on all jiatients who present s'.nii' mcnstntal dlsttirlcitae. The 
pro-ednre i'» a simple "tie a.m! the re.--uh will amply jtmtifv {ije little prun that it 
jaay catise th.e jcifient. 


DR. WILLIAM .SfDXBV .S.MiTH.-- In answer to Dr. Duto.-ua. I may say tlmt 
We did nil*, tarda- any <H':i-,-;i! groupiings of fhes,. <-ns.->s. Ji»js, j }wb‘,.ve ih.at it r.'itgfit 
be vers vtilualde. 
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EXPERIjMENT 

The 50 cases studied represent practically consecutive admissions 
to the ward of jDatieuts that Avere early in the first stage of labor or 
were hospitalized before labor commenced. Of the 50 cases 37 were 
primigravidas and 13 Avere multigraAndas. EleA^en of the patients 
Avere private patients and 39 Avere free Avard patients. Distribution 
between the colored and Avhite race is shoAAm in Table 1. 


Table I 




pmAtiGnAvrnAS 

.VULTIORA VIDAS 



20 

11 


Colored 

n 

2 


The ages ranged from a fifteen-j’^ear-old colored iirimigravida to a 
thirty-eight- 3 'ear-old Avhite multigraAuda. The average age for the 
group Avas tAventj^-three years. 

In this series of cases one observes considerable pathology, as in 
this clinic abnormal patients are receiA^ed from many sources. The 
A’arious complications haA^e been outlined in Table IT. 

Table II 


COMPLlrATIO.XS 

N'O. ('ARES 


Preeelamp.sia 

S 


Nephritic to.xcmia 

2 


Cond 3 doina acuminata 

1 


EIcphantia.‘!i.s vuh'ae 

1 


Active sj'philis 

1 


Cardiac 

1 


Breech prc.«entation 

o 


Twin pregnane}' Avith Jiydraninio.s 

1 


Acute yellow atrophy of liver 

1 


Postpartum hemorrhage 

1 


None 

ai 


Total 

50 



The cervix at the time of paraldehyde administration averaged 6.25 
cm. (minimum of 4 and maximum of 7) dilatation in the primigJ’aviclas, 
and 4.75 cm. in the muItigraA-idas (minimum of 3 and maximum of 6). 
The slalion of the presenting part Amricd from Ioav to midpelvi.s. 

It is routine in this clinic upon all primigravidas to do an elccth'c 
loAV forec])s and episiotomy AA-hen the head reaches the perineum and 
the cerA-ix is completely dilated. The type of deliA'cry is shown in 
Table III. 

IVliile it is true that with the increase in tlie use of obstetric anal- 
gesia, there has been a corre.sponding increase in obstetric openitions 
and a rise in maternal mortality and morbidity, avc belicA’c that these 
are both unneee.ssniy, and that spontaneous delivery is just as pos- 





ifOL'GLAs^-i’KVTox : on.Kh i'.\r:AL!)i:iiyi.n: Ar)Mixj>TnATinx i.v oos'Tr.TincH 005 

»!*• tfif-tc liTifl (ulnr tit)' Thr* f-vniji of v,i{!i U< p!*-:;-;!!)! vnniih'. 

t!sf‘ forf-jroiri” in --ij'^jfrn'-ion. Tiic otlivl nl<-nlj<)l j» t'> ini'ro.-iso th*; 

.'■oluhiliiy of p.'insi'ifiiydf in fin* {^Ivfol. 

Paraklnjiyde. fho aolive affeiil for aumcsja, enjoys: n v.'ifle margin of 
safety between the (o?:ie ami tberapentie d<Kses (a ease has been re- 
poriecF' v.'bere a genitourinary patient received S ounoes. from a mis- 
interpreted order for 8 drams with recovery following nineteen hours 
of deep sleep). Knoepfol- states that it is a safe and promptly acting 
hypnotic hindered onlj* by its unpleasant taste and odor on the breatb. 
Six to P drams is fbe usual rectal dose in labor and after experiment- 
ing 5 drams was found to be tlie most satisfactory dosage for oral 
administration. 

TUCIIXIC 

Througbnnl tbc first stage of labor all of the jjatients were kej)t eojn- 
fortable with sodium pentobarbital (gr. 1V[; to 1\A) and pantopon 
(gr. % to ’/;:)• bav(‘ always considered Ibese to be c.xcellenf seda- 
tives for the fiisf stage of labor and liave considei'ed tbern, as bave 
Ib'scnficld and Davidofif* in fbe <»riginal work, a'; neces<ary adjuncts 
ijt file preliminary ])reparii(ion for parablcbyde. Patients can usually 
be rpneten by ibis mefbod. and it is only v.'ben delivery is becoming 
more imminent and pain apjironebing bdolerabih'ty tbat parablcbyde 
is resorted to. We do not feel as tbe original W(*rkers later reporP 
that fi to gr. of the {aMilobnrlntal of stHlium is advisable. We 

found that the average tlosige of .‘5 or gr. of sodiinu ])entobarbifal 
and gr. (if pianlopou wi-.s sal isfaeU.ry, 

Patients .always met (be fnllnv.dug^ eritena before (be paraldeliyde 
could be given; (1) Iv-gular cMiiinief ions with ii frequency of less 
tluiu five i!nnut<‘s. (2) eout raelimw lasting forty seconds or more, f.'l) 
eervi.v {binning f>ut and dilating to .'5 or -1 ejn. in the jiiull i'gravida 
and 5 t'» ('» cm. in tlm pnmigravtda, (-1) tbe liead »lesco:-ndij5g wr-li into 
the pelvis, ajol (*>) <lelivery apji.'irejitly imminent in three or four 
hours. 

A solution of oO p-er een! paraddebyde, .{fjl jn^r cent propvjene glveccl, 
rsnd It) per cent alcolicil jpfj pi.-.j- o»*ni) v,*as made up anci sfored in a 
r*’fri!.r<T.i?'.ir wj-.s the syrup vf a>-.-i.*ia tX.F.). Tejs dr. of i}-,.* p.-ir.-dch'- 
bydc-ifiyeoi inijcte.re teqifi v.'fient to fir. of parald'-hyde) nvere briskly 
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noted. Rectal variations are probablj’’ due to depleted circulation of 
the lower boivel bj^ the encroaching head. It was not necessary to 
avoid noise and motion to produce sleep as was the case with rectal 
paraldehyde. 

Complete amnesia, the desirable objective during labor, was present 
in 94 per cent of the cases. The primigravidas averaged two hours and 
thirty minutes without memory before delivery (a maximum of seven 
hours and minimum of thirty minutes). Tlie multigravidas averaged 
one hour and fifteen minutes of amnesia prior to deliveiy (a maximum 
of four hours and a minimum of thirty minutes). Analgesia even with 
partial amnesia was obtained earlier by the preliminaiy medication of 
all cases. 

Amnesia following delivery averaged seven hours for the series. This 
was of benefit to the new mother for the early uncomfortable hours of 
the puerperium were passed in sleep. Twelve patients were amnesic 
for ten hours; 1 patient, along ivith natural sleep, was amnesic for 
twenty hours ; 3 patients recalled being taken from the delivery table 
one hour postpartum. Drowsiness with unconcern and disorientation 
pei-sisted for twenty-four hours in nearly all cases. 

Restlessness was pi’esent to only a small degree and sideboards were 
used on the bed but no other special care was given. Cooperation was 
frequently present with the patient responding to directions and often 
it was possible to administer postpartum drugs by mouth. 

The average duration Of labor for the primigravidas was thirteen 
houi’S and four minutes with a maximum of twenty-seven hours and a 
minimum of six hours. The multi gi-avi das averaged nine hours and 
fifteen minutes, 2 of them having fifteen and seventeen hours of labor 
due to irregular and vague contractions early in the first stage. The 
shortest labor was three hours and thirty minutes. 

"We were unable to measure uterine contractions as did hloore and 
McCurdy" by means of Dodek's hysterograph, but it is quite probable 
that there was a temporaiy decrease in the intensity and frequency foi' 
the fir.st thirty minutes. This decrease, if present, is compensated for 
by regular, moi'e intense, normal contractions later. The development 
of uterine inertia was grossly observed in only one patient. This un- 
desirable relative efTeet was shown by complete cessation of contrac- 
tions for a period of four hours and then labor was re.sumed with de- 
livery three hours later. No pituitrin nor o.xytocics of any sort were 
resorted to prior to delivery. The greatest aid in overcoming uterine 
inei’tia is the prevention of it by following the criteria suggested earlier 
in this paper. Keeping the patient on her back helps to maintain the 
expected t 3 ’pe of labor. 

Expulsive efforts of the mother were not abolished and appeared 
more pronounced in the eases having had the drug for more than three 
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The auscultation of the fetal heart during labor in all cases did 
not present any extraordinary change in rate or rhythm that dis- 
tui*bed the accoucheui’. The estimated blood loss for the sei-ies in gen- 
eral was not increased. One patient, a twentj’’-two- 3 ^ear-oId primipara, 
had a postpartum bleeding of 800 e.e. due to a persisting atonic uterus, 
but had an uneventful reeoveiy. 

The failures in this series (6 per cent) were due to vomiting of the 
preparation. Five patients were previouslj^ nauseated and vomited the 
paraldehj^de. Three of the five had a second dose administered and 
tAvo of them retained it Avith satisfactory results. Nausea accompanies 
the latter third of nianj’- laboi-s and is an inconvenient feature to 
handle. After vomiting, many patients ai’e able to retain a small 
amount, and it is because of this latter fact that Ave feel a second 
dose can successfully be given. Rectal paraldehj’-de can ahvaj's be 
resorted to if nausea is extreme. The early administration of bicar- 
bonate of soda aids the stomach in emptying, therebj’’ preparing it for 
oral paraldehj’de. 

Blood Pressure 


Systolic Normal Hypertensive 



Chart 2. — Effect on blood prc.^.siiro in 38 
of labor ; 2, one hour after paraldehyi 


Diastolic Normal Hy pertenBlve 
a nr> f’’’' 



normal and 12 hypertensive cases: 1, onset 
e administration ; 3, one iiour postpartiiin. 


One patient in the series had a dehyed shock postpartum, from Avliich 
slie recovered but died on the fifth dajL The autopsj^ diagnosis Avas acute 
.A'elloAv atrophj' of the liver, a condition Avhicli Avas not felt to be due 
to either the iiaraldeliA'de or the prop.vlene gl.veol, but Aims considered 
an accidental complication. 

There Avas one stillborn, macerated infant, in a mother Avith a positive 
■\Vasserniann. Intrauterine death Avas discoA'ered befox'c labor and 
therefore avc can disregard it. Two babies rerpiired resuscitation. 
I^Iueus aspiration Avas all that Avas neeessaiy in one; the other baby 
rcfiuired artificial pulmonaiy insufilation for three minutes; both balncs 
Avere cr^-ing healthilA’ in ten minute.s. The other 48 babies cried spon- 
taneously on birth and alt conducted a lusty neonatal period in the 
hospital until discharge. Not a single so-called “.sleepy baby" v.’as 
obserA'cd. 
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Peckliaru, 79 per cent in 2,550 cases; while Tracy’s patients showed an incidence of 
90 per cent cervical laceratjon. In this series there was an incidence of 48.7 per 
cent of cervical laceration demonstrable six weeks postpartum. 

For the purpose of classification we have divided the cervical results 
into five groups : 

Grade A, No demonstrable cermcal injury. 

Grade B, Superficial laceration healed spontaneously G weeks postpartum, or 
erosion, or both. 

Grade C, Unilateral lacerations sufficient to produce definite cervical deformity, 
estimated depth % cm. or greater. 

Grade D, Bilateral lacerations of estimated depth of Vz cm. or greater. 

Grade E, Stellate lacerations of % cm. or greater. 


Table I. Ixcidekce of Cervical Injury 


CHARACTER 

GRADE 

NO. CASES 

PERCENTAGE 



Normal 

A 

72 

37 



Erosion 

B-35 





Superficial 

BAS 

75 

39 

Satisfactory 

7G% 

Unilateral 

C 

24 

12 



Bilateral 

D 

19 

10 



Stellate 

E 

3 

2 

Unsatisfactory 

to 

Totals 


193 

100 




As a further criterion of the severity of this classification, let it be 
said that only six of the lacerations were of sufficient deptli to cause a 
definite eversion of the cervical lips. 

In no case was pituitrin used until the completion of the third stage 
of labor. In no case was a manual or instrumental dilatation of tiic 
cervix done. 

For purposes of simplification in our furtlier studies those cervices 
Graded A and B were considered satisfactory, since Grade B is the 
type of injury which readily responds to office cautery. Grades C, B, 
and E are listed as unsatisfactory cervical results. 

MALPOSITION 

It is our custom to divide rctrodisplacements into three different 
cla.sses : 

Fir.':/ Degree Betroversion . — A backward rotation of the utcru-s on an imaginarj" 
axis passing transversely tiirougli tfic ccrvico-fundal junction so that tha ftinJus 
points toward the promontory of the s.acrum. 

Second Degree Betroverswn . — A backward rotation in which the fundus points 
toward tlie hollow of the sacrum. 

Third Degree Jlctroversxon . — In which the fundus points toward the culdcsac. 
In second and third degree retroversion there is commonly associated a retroflexion, 
or bending backward of the fundus on the nxi.s of the cervix. In thi.s study 
patients with second or third degree relrover.^ion .“howed a concoraitnnl retroflexma 
and in this classification no .‘^'paratc distinction will be made. 


NUGENT: INTERNAL GENITALIA AFTER FORCEPS DELUTSRT 611 


CONCLUSIONS 

A paraldelij’-de-propylene glycol mixture lias been administered orally 
in a series of 50 eases and has proved to be a successful, simple, non- 
expensive agent for the relief of pain in labor. A prolonged amnesia 
resulted 'wbieb carried no deleteidous effects to either mother or infant. 

It is realized that with this small series of cases, one cannot give 
decisive conclusions. A more complete study is now under waj’’. 
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THE PEISIIPAROUS INTERNAL GENITALIA AFTER 
FORCEPS DELIVERY'^ 

A Follow-Up Study of Cervical Lacerations and Malposition 

Fred B. Nugent, A.B., M,D., Reading, Pa. 

(From the Philadelphia Lying-In Eospital) 

' I ’HE present paper deals with the lesions of the internal genitalia 

found at follow-up examination six iveeks postpartum in 193 ward 
primiparas delivered by forceps at term and is intended as a companion 
study to a previous report made to this Society on “The Primiparous 
Peruieum After Foi’ceps Delivery.” The statistics are taken from the 
same group of patients. The purpose is a further attempt to answer 
the question, “What Price Maternity?” from the standpoint of non- 
febrile morbidity. In this report the term “internal genitalia” includes 
the uterus and adnexa. 

The number of cases studied is comparatively small. But it is believed 
that a careful analysis of the available material indicates definite trends. 
And as such an index serves a useful purpose. 

Modern medical literature shows a surprising lack of statistical 
uniformity in the incidence of cervical lacerations. 

Reporting primiparas only, Gallowaj’’ found an incidence of 15.S per cent in 
500 cases; Aldridge and Watson 34 to 46 per cent in 2,800 patients; Barrett, about 
50 per cent unsatisfactory cervical results; King, 78 per cent in 183 patients; 


•Read at a meeting of tlio Obstetrical Society of Pliiladelphia, October 1, 1336. 
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The patients delivered by low forceps showed the highest percentage of satis- 
factory results for two reasons; Tliey had easier parturitions and less cervical 
trauma in delivery. 

The postural results bear out the opinion of Plass and Lynch that forceps de- 
livery is apparently unrelated to the incidence of malposition. 


RELATION OF AGE TO CERVICAL INJURY AND ^MALPOSITION 

In the patients studied the best results were obtained in the twenty-five to 
twenty-nine-year old group. The good result is attributable to the fact tliat these 
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patients were old enough to be inatnro but young enough to retain the elasticity 
of their tissues. 


RELATION OF THE DURATION OF LABOR TO CERVICAL I.NMURV 
AND MAI.PO.SITIO.N 

The similarity of the two curves indicates that the duration of labor l>cars a 
definite relationship to the c.vtent of damage incurred. In thm grouji the nh-a. 
duration of labor was tlfteen to twenty hours. 
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The reported incidence of malposition in primiparous women also shows wide 
variation. Eeporting only second or third degree retroversions, Aldridge found 
16 to 25 per cent; Peekham, 18 per cent; W. M. Findley, 26 per cent; Polab, 28 
per cent; and Plass and FuUerton, 30 per cent. In our series there was an in- 
cidence of 28.5 per cent, six weeks postpartum. 

With these facts in mind the chiefs of staff of the Philadelphia 
Lying-In Hospital laid down the following regulations for the post- 
partum care of all patients : 

1. All patients were encouraged to lie on the abdomen for several hours daily 
during their hospital stay. 

2. All patients were subjected to pelvic examination at the time of discharge 
from the hospital and malposed uteri reidaced manually at that time. 

3. All patients were advised to assume the knee-chest position (after instruction 
by a nurse) for ten minutes twice daily, to lie on the abdomen for one-half hour 
afterward, and to sleep in the prone position when at home. These were all ward 
patients in many of whom economic and social conditions made an immediate 
return to work imperative. Lynch’s study of 1,230 cases showed that 44 per cent 
of ward cases showed a retroversion as opposed to 19.6 per cent of private patients 
and attributed this vast difference to economic conditions. 


Table II. Incidence of Malposition 


character 

GRADE 

NO. CASES 

PERCENTAGE 

None 

0 

103 

53.4 

First degree 

1 

24 

12.4 

Eetrocessed 

Eetro 

11 

5.7 

Satisfactory 


71.5 

Second degree 

2 

38 

19.7 

Third degree 

3 

17 

8.8 

Unsatisfactory 


28.5 

Totals 


193 



Because they were not considered as pathologic entities traceable to labor, first 
degree retroversions and retrocessions have been classified as satisfactory results; 
second and tliird degree retroversions are unsatisfactory. 


Table HI. Incidence op Adnexal Disease 


TYPE 

CASES 

PERCENTAGE 

Infiammatory 

2 (G.C.) 

1.0 

Neoplastic 

1 (Ov. cyst) 

1.5 

Postural 

10 

o.O 


Tliese statistics are presented only for their negative value. With the possible 
exception of the prolapsed ovaries no injuries to the adnexa could be attributed to 
the effects of childbirth. 


Table IV. Eelation of Type of Forceps Delivery to Cerwcal Injury and 

Malposition 



COMPLICATED 

LOW 

SatiMactory cerwx 

69.7% 

77.7% 

Satisfactory posture 

63.6% 

66.7% 
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In general, it appears that the percentage of morbidity is proportional to the 
degree of injury sustained. The high percentage of morbidity among patients 'with 
normally posed uteri is striking. Analysis of the cases of morbidity in this group 
show’s one-third due to pyelitis (following a grip epidemic), one-third duo to breast 
engorgement, and inflamed perineum following repair, and one-third due to sapremia 
and endometritis. 


Table Eelation of Malposition to Subinvolution 



MAIiPOSED 

NORMAL 

No cases 

90 

lot! 

Subinvoluted 

17 

4 

Percentage 

20% 

4 % 


Subinvolution was 5 times as great among the malposed as among the normally 
posed uteri. 


Table VII. Relation of ;Malpo.sitio.n and Subinvolution to Sapkemia and 

Endometritis 


TYPE 

CA.SES MORBID 

SAPRE.MIA A.ND 

ENDOMETRITIS 

PERCEXTAOE 

Normal 

25 



^ralpo.sed 

IS 



Subinvoluted 

5 



Totals 

4S 

ao 



Sapremia and endometritis were roughly one and one-half times as frequent in 
the patients witli malposition and two times as frequent in the patients with subin- 
volution. 

.SUM.^IARY 


1. The lesions of the internal genitalia found at follow-up examina- 
tion six weeks ]io.stpartum in 193 ivard primiparas delivered by forcciw 
at term are tabulated. 

2. An incidenee of 4S.7 jier cent of cervical laceralion.s, and 28.5 per 
cent of second and tliird degree retrovcivsions is reported. 

3. In tlie iiaticnts studied the group whose labor was between fifteen 
and twenty hours’ duration sliowed the be.st results. 

4. In the patients studied the grouj) who.se age ranged between twenty- 
five and twenty-nine .sliowed tlie be^st re.sults. 

5. It is shown tliat patients delivered by low forceps ojieration show a 
higher percentage of satisfactory cervical results than tho.se in whicli 
comiilicated forceps deliveries were done. It is suggested that the tyjie 
of foreejis deliveiy has little if anything to do with the incidence of 
malposition. 

6. It is shown that pool- anatomic results occur in patients ivitli too 
rapid a labor as well as in lliose with prolonged labor. 

7. It is shown that prolonged labor with its attendant iiialposilioiis 
may be due to a normal uterus, working against abnormal rc.sisliince 
to delivery or to a deficient uterus working against a normal re.sisfancc. 
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Short, violent labors produce cervical injurj" because sufficient time 
is not allowed for uniform dilatation, and the cervix is, therefore, more 
subject to laceration. In general, long labors show a higher incidence 
of laceration because of cervical dystocia, congenital and acquired, dis- 
proportion with large babies, and the higher incidence of complex opera- 
tive procedures to terminate the prolonged labor. The apparent incon- 
sistency of cervical results after twenty-five hours of labor is due to the 
retroeessed uteri in which we found 91 per cent satisfactory cervical 
results despite 55 per cent of labors above twenty hours. 

Short, violent labors also damage the fundus. It is inconceivable to 
me that a uterus, capable of expelling a full-term fetus in less than ten 
hours, does not have good musculature before delivery. Therefore, the 
incidence of malposition after these labors must be due to actual damage 
incurred during labor. The malposition following long labor may be 
due to poor uterine musculature present before deliveiy or to damage 
incurred to a true dystocia due to anj’- of the common causes. Fig. 3 
will throw additional light on this problem. 

RELATION OF CERVICAL INJURY AND JrALPO.SITION TO 
THE DURATION OF LABOR 

It has been shown that in these patients tlie ideal duration of labor was fifteen 
to twenty hours. For tliis reason we have based this chart on the percentage of 
labors over twenty hours’ duration. 

In general, it would appear that the severity of tlie damage incurred varies 
directly as the percentage of labor above twenty hours. 

Grade C presents an apparent inconsistency. This type of lesion most commonly 
follows short, violent labors so that 50 per cent of patients with Grade C lacerations 
have a duration of labor of less than ten hours. This accounts for the depression 
of the curve at this point. 

Second and third degree retroversion also show an apparent inconsistency. The 
statistics represent the record of two widely different types of labor. In those 
patients with second degree retroversion 32 per cent had less than ten hours’ labor 
and 35 per cent showed over thirty hours of labor. In those patients with third 
degree retroversion 44 per cent showed a labor less than ten hours and 28 per cent 
over thirty hours’ duration. These percentages should present a fairly good index 
of the percentage of malposition due to too rapid labor as compared to the per 
centage associated with prolonged labor. As an index that both deficient uterine 
musculature and true d}’stocia play a part in the incidence of prolonged labor the 
study of retrocession has been listed separately. It is seen that the knomi de- 
ficient musculature was responsible for by far the highest percentage of prolonged 
labor. 


Table V. Relation of Cervical Injury and Malposition to Morbidity 


Cervix 


Grade A 
All others 


14.0% 

29.0% 


Posture 


0 

1 

Retro 
• 2 
3 


23.0% 

12.5% 

18.0% 

16.0% 

29.0% 
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bladder and IJicn lifting a baby. A great factor in helping those patients keep the 
uterus in position i.s the advice to keep the bladder empty when working. The con- 
dition of the uterine Avail depends upon the physique of the woman. Porceps de- 
livery has less part to ploy in this subject than OA'ersized children, i)ro(liicing 
extreme dilatation of the supporting ring at the brim of the pelA'is. High forceps 
through an undilated cervix may, of course, produce the same results. 

DB. JOnH McGLINN. — If Ave give the patients time to dilate the cer\'ix, it is 
a rare thing to see a lacerated and traumatized cerA'ix. If, on the other hand, 
you cannot Avait to have the patient dilate the cervix satisfactorily, then you see 
the lacerations. If you arc patient enough to let the patient have her baby in 
her OAvn time, lacerations Avill not often occur. 

DE. ISTUGENT (closing). — ^An examination tAvo Aveeks after discharge from the 
hospital is of material A’alue in detecting and instituting treatment in that large 
group of patients Avho leave the hospital Avith normally placed uteri, only to return 
AA-ith a retroversion at the sixth Aveek foUoAving discharge, 

Poulkrod’s experience that licaA-y babies are folloAved by a high incidence of 
malposition supports Mengert’s experimental work'. He found that njalposition was 
due in large part to injuries of the loAA'er third of the parametrium and the upper 
third of the paravaginal tissues, rather than of the round ligaments, as Avas former- 
ly thought. 


SUPRARENAL CORTEX TI-IERAPY IN THE VOMITING OF 

PREGNANCY 

II. THE RESULTS IN SE\Ti:NTY-EIGriT CASES 

William Freeman, M.D., Joel M. Melick, M.D., and 
Donald K. McClusky, M.D., Worcester, ]\rAss. 

(From the Departments of Pathology and Obstetrics of the Worcester Hahnemann 

Hospital ) 

I N A pi'cviou.s coimmiiiication* Ave presented tlie case report oi‘ a ])atient 
Avlio liad pernicious vomiting during iiregnancy and tvho was ap- 
parently cured by tlie administration of suprarenal cortex. The rationale 
of (his trcatmcnl, based upon Kemp’s hypothesis- of the function of the 
adrenal cortex in the itregnant Avoman, Avas elucidated in tlnit paper. 
Since then, avc Imvc jirescribed the hormone in 78 consecutive cases of 
Avomen in Avhom nausea or vomiting during pregnancy Avas a conspicuous 
.symptom. 

The hormone Avas dispensed in tablets and ampules, equivalent apiece 
to 8 gr. of dried adrenal cortex. The tablets Avere talcen orally, Avhile 
the amjnilc.s, containing 1 c.c. of .solution, Avero administered either intra- 
muscularly or intraveiK)Usly, Hormone thcrai)y Avas resorted to only 
after the ordinarily accepted remedies, .sm;h as allcalies, fruit juices, 
hypoclermoely.scs, and the like, failed to give relief. It must be em- 
phasized that only the Armour product Avas used. 
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8. It is slio\vii that there is a definite relation between poor anatomical 
results and the percentage of morbidity. 

9. It is shown that siibinvolution was five times as great among the 
patients with malposed uteri as opposed to those with normally posed 
uteri. 

10. It is shown that sapremia and endometritis are one and one-half 
times as frequent in patients with maljiosed uteri and two times as fre- 
quent in patients with subinvoluted uteri as in those who show neither 
of these conditions. 
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DI.SCUS.SION 

DE. BEHNEY. — Many of us have sensed the relationship between lacerations, 
retroversions, subinvolutions of the uterus and benign uterine hemorrhage. Nugent’s 
study justifies such opinions and niil attract attention to an important feature of 
obstetrics and postpartum care. 

DK. COLLIN FOULKHOD. — I doubt very much ■ivhether we shall know much 
of tliis subject until someone is astute enough to have records of the uteri before 
tlie women become pregnant, to be compared witli records of the uteri after labor. 
M e do not know how many women have anteflexed uteri before delivery, so it 
is very difiicult to say if retroversion is a pathologic condition in any way related 
to labor. I do not Ijelieve .^ou Ciin blame forceps delivery for retroversion, except 
that it may cause some trauma below. 

On a first postnatal visit, we may find a uterus in good position, but six months 
later find it well back. I have seen uteri thrown back by a patient keeping a full 
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Group I: Nausea no vomiting. — Onlj' 6, or 7.7 per cent, of the piitients be- 
longed in this group. Pour of them were experiencing their first pregnancy, and 
all were in the first trimester of their present one. Their ages ranged from twenty- 
three to tliirty-six years and their weights from 100 to 198 pounds. In addition to 
being nauseated they felt slightly weakened; not one, however, .showed any sign.s 
of ketosis. They were given the tablets only. 

Five of the group were entirely relieved of nausea in from one to two weeks; of 
these, .1 were relieved within the first week. The sixth patient reported that Jio relief 
was obtained, but she eventually ceased to bo bothered by the nausea when licr sec- 
ond trimester was reached. 

Group II: Moderate to Severe Nausea and Slight to Moderate Vomiting. — Forty- 
one, or 5.3 per cent, of the treated patients were included in this group. Tlieir ago.s 
ranged from twenty to thirty-eight years, and their weights between 113 and 204 
pounds. All were in the first trimester of their present pregnancy, and the majority 
of them had had one or more previous i)rcgnancies. All liad a marked weakness in 
addition to nausea and vomiting. Thirty -nine liad no ketosis; the remaining two had 
only slight acetonuria. Forty patients w’ere given the tablets alone, and one patient 
had an initial course of intramuscular injections. The entire group was treated 
at home. 

Of the 40 patients who were treated with the tablets only, 39 were entirely re- 
lieved within one to two weck.s, while the remaining patient obtained no relief what- 
soever. She wjis lost trace of soon after and no further medication or study was 
possible. The only member of the group who received the hormone intramuscularly 
was entirely relieved of all symptoms by the end of the second day. 

Group III: Severe Nausea and Severe Vomiting. — This group numbered 15, or 
19 per cent of the patients studied. Their ages ranged from twenty-one to thirty- 
four years and their weights from 124 to 173 pounds. Only one patient was a primip- 
ara. All but 2 patients were in the first trimester of their present pregnancy, while 
the remaining 2 were in their second trimester. All of them felt a marked wciik- 
ness in addition to the nausea and vomiting. Their urine contained only trails of 
jK'cfone; there was no diacetic acid. Even though all the patient.s wore treated at 
home, they were given the hormone initially via the hypodermic route. 

All the members of the group were completely relieved of their symptoms within 
three to five days following the beginning of the thcrapj’, while most of them felt 
markedly relieved within the first twenty-four hours. 

Group IV: Pernicious Vomiting. — Belonging to this group were all the patients 
who vomited everything taken by mouth and whoso urine contained large amounts of 
ketone bodies. Sixteen, or 22 per cent of the entire number, belonged to this group m 
which is included the ])atient who.«e ease we had reported prcviou.sly.* The angonty 
were in their first trimester of their present pregnancy and were imiltiptiras, while tlie 
remainder were in the second trimester and were iirimijiara.w. TJieir ages ranged from 
twenty-five to thirty-six years and their weights from I.'!3 to 190 pounds. They had 
jireviously been treated at home with about every known medicine used for this 
condition, but without obtaining the slightest relief. All of tliem had to be sent to 
the hospital where they were given glucose-saline solution intravenou.^l.v immediately 
The hormone was administered later by the .same route. 

Fifteen of the group Imcame symptom-free by the fifth day following tlm begin- 
ning of the treatment and the majority of them by tiie third day. Every one of 
them reported that they felt much imjiroved within the first thirty-six hours. 'Ih'‘ 
remaining patient of this group presented such unusual and interesting features as 
to warrant a more detailed story. 
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Tlie talilets were given to those who were merely nauseated or who 
vomited but rarely or at regular inteiwals. With these patients Ave were 
reasonably sure that the tablets Avould not be vomited. All members of 
this group were ambulatory and were self-administrators of the drug. 
Thej^ Avere told to take one tablet three times daily, about one-half 
iiour before their regular meal. If at the end of a AA’^eek their symptoms 
had not completely ceased, the dose AA^as increased up to six tablets a day. 
The use of the tablets was continued until the entire contents of a bottle 
of 100 Avere taken. In only one instance Avas it found necessary to pre- 
scribe more than one bottle for any patient. 

The hypodermic route Avas prescribed for those patients who vomited 
at irregular intervals or AAdio A^omited eA^erjdhing taken by mouth. The 
contents of one ampule (1 c.c.) were injected three times a day, about 
one-half hour before the regular mealtime. The injections Avere con- 
tinued thus for three days after the disappearance of all signs of vomit- 
ing ; then one ampule AA^as replaced by one tablet on each successive day, 
so that by the end of the sixth day after cessation of vomiting, the pa- 
tient Avas receiving three tablets a day and no ampules. The use of the 
tablets AA'as then continued until 100 had been taken. Ambulatory pa- 
tients Avere given the injections by the district nurse, relatives, or friends, 
or even took them themselves. 


RESULTS 

For clarity of description Ave have divided the group of 78 patients 
into subgroups bearing reference to the severity of the symptoms. The 
results are summarized in the accompanying table. 
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DISCUSSION 


Kemp’s hypothesis was formulated through tlie postmortem study of 
the adrenals of only a few women who died of trauma during the preg- 
nant state. It is evident, therefore, that our therapeutic stud)’- must be 
considered as purely empirical, and that many more patients must be 
studied and a suitable number set up as controls before a fair evalua- 
tion can be made. This is a problem for future work. Our present 
discussion will be adjusted to the requirements of an adequate but con- 
servative estimate of the results obtained. 

It is evident that the age, weight, and multiparity of the patient bear 
no relation to the severity of nausea, vomiting, and wealmess. It is 
likewise evident that the age, weigJit, and multiparity of tlie patient 
bear no relation to the effect obtained by tlie suprarenal cortex medica- 
tion. 


The psychic factor, which is so notably present in pregnant women, 
is difficult to evaluate at present. It must be remembered, however, tliat 
in all instances the suprarenal cortex was not used until after the pa- 
tient failed to get any relief from the medicaments ordinarily used. 
To the patients, then, the suprarenal cortex was just another drug and, 
as such, could not have been a more potent psychic stimulus than the 
other drugs. To those patients who received the medication hypoder- 
mically, it may be supposed that the needle injections alone may have 
lieen of sufficient psychic stimulation to cause their vomiting to slop. 
All of tlie patients were given glucose-saline parenterally quite a few 
hours before the hormone was given, and in our first case the patient 
had been given glucose-saline intravenously for several days before tlie 
suprarenal cortex administration was started. In no instance did the 
nausea or vomiting lessen because of the use of the needle before the 
adrenal cortex injections. It is evident, therefore, that no matter how 
important the psychic element may have been, it was not the all-impor- 
lant factor. 


IMuscular weakness was an accompanying symptom of nausea and 
vomiting in alnio.st every patient, the severity of weakness being in direct 
proportion to the severity of the nausea and vomiting. The single ex- 
ception was that of a patient who developed a rather typical sjmdromc of 
peripheral polyneuritis. 

Because in the fir.s't group there were but six cases, which is too small 
a number for analysis, and because the symptoms of the patients of the 
second group were similar in character to the .symptorn.s of the jialierds 
in the fu-st group, only a bit more .severe, the two groups may be dis- 
cussed as one. That they arc similar in character is evident by li‘'‘ 
pre.sence of nausea, weakness, and the lack of a definite ketosis, fl'*' 
di.ssimilarity is in the degree of vomiting, whieli in no instance wa*' 


severe. 
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CASE REPORT 

Mrs. M. was thirty- three years of age and was in her second pregnancy; she had 
been delivered of twins at her first pregnane}', when she was twenty-six years of age. 
The twins had been delivered Avithout too much diflSculty and their subsequent de- 
velopment had been uneventful. MHiile she Avas in the first trimester of her pre.sent 
pregnancy, she had vomited considerably at irregular intervals and had been giA’en 
the usual alkalies and fruit juices, as Avell as thyroid tablets for she AA'as slightly 
obese. Soon after, because her A'omiting had become more scA-ere and because traces 
of acetone were found in her urine, she AA'as sent to the hospital and was given glu- 
cose-saline and suprarenal cortex intravenously. Her s}'mptoms ceased before the 
third day. On the third day she felt so markedly iniproA'ed that she asked to be 
alloAved to go home. Contrary to our better judgment she Avent home, but the 
necessity of faithfully taking the suprarenal cortex tablets AA'as impressed upon her. 
Tavo AA'eeks later she returned in a condition similar to that of her former admission. 
Again her !5}’mptoms cleared readily AA'ith the intravenous hormone therapy, and 
again she pleaded to go home on the third day. This time her husband joined in on 
the request. She AA'ent home against adA’ice but, as before, instructions Avere given 
her concerning her treatment. 

About a month later she reported once more in a state of dehydration and ketosis, 
but this time it Avas much more scA’ere. At home, she had tried all kinds of remedies, 
of her own accord, upon the adA'ice of relath-es, friends, and neighbors. Her S}’mp- 
toins had not only persisted but had actually become Avorse; she aa’hs so Aveak that 
.she could not AA'alk even Avith assistance. She had hesitated to report to her physician 
because she hoped -that the A’omiting AA'ould stop Avhen she entered her second 
trimester, and because of the hospital expense. 

At the hospital her urine Avas found to contain lai-ge amounts of both acetone and 
diacetic acid. MoreoA’er, her mind began to Avander. It Avas apparently difficult 
for her to concentrate, for she ansAvered questions sloAA'ly, in a hesitating manner. 
She Avas often irrelevant and her memory for remote and recent CA'ents Avas impaired 
even as to her oAvn age and the ages of her husband and children. Within three days 
after entry into the ho.spital, .‘^he began to tolerate food in her stomach, but her 
strength and memory Avere failing ; she could not recognize her husband and children 
part of the time. Her urine had lost all traces of diacetic acid, but because it AA'as 
not acetone-free, and despite the fact that her blood sugar AA-as only S3 mg., she 
AA'as giA'en five units of insulin three times a day, together AA-itli the glucose saline and 
hormone. Her urine became acetone-free Avithin tAventy-four hours and she ceased 
vomiting entirely. Her strength and mental condition, hoAvever, appeared to be Avorse 
than eA'er. She also complained, at this time, of pains in both loAver legs. A few 
nights later, the nurse jfound her lying on the floor near the bed. At the time, she 
related to the nurse that .she attempted to go to the bathroom but that her legs Avould 
not support her Avhen she stood up. The folloAA'ing morning, in ansAA'er to direct 
questioning, she could not remember falling to the floor and neither could she re- 
member attempting to get out of bed. A complete neurologic examination revealed 
that she had a peripheral polyneuritis. Large doses of vitamin concentrates Avere 
added to her diet. Within a feAv days the pains in her legs completely disappeared 
and her strength gradually returned. By the end of the Aveek, she had regained 
so much of her strength as to be able to Avalk Avithout assistance; her mental con- 
dition, too, AA'as better. She A\'as then alloAA'od home in the care of her mother. At 
home, AA'ith the same A’igorous dietary regime, she recoA’ered completely except for a 
slight, left leg-lag AA'hich AA'as noticeable only on careful .scrutiny. At the end of her 
full-term pregnancy, more than four months ago, she AA-as deliA'ered AA'ithout much 
difficulty of a normal and healthy baby. 
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It is unlikely that in the few instances that insulin was given, it acted 
any more than as an adjunct to the quicker recovery of the patient. In- 
sulin was administered onlj^ to tliose patients whose ketosis did not clear 
as rapidly as vomiting and was never given early in the course of treat- 
ment. It was most peculiar, though, that of every patient wlio received 
insulin, their blood sugars were all in the low eighties before the timt 
in.sulin injections. A satisfactory explanation for this phenomenon has 
not yet been advanced. 

It is probable that in a study of an adequately controlled and larger 
group, the number of failures with the suprarenal cortex therapy will he 
increased and more nearly approach the proportion of failures with 
other therapeutic regimes. This, however, can be stated : even if a larger 
percentage of failures may occur, for the present suprarenal cortex 
therapy not only is the ea.siest regime so far advanced but, also, it 
actually reduces the expenses of hospitalization for the patient, and 
reduces the expenses of the hospital itself. There are no long, tedious 
and expensive tasks to this therapy. 

Up to the present, no contraindications have been encountered with 
the use of this drug in pregnant women who are suffering with nausea 
and vomiting. 


It is a well-known fact that different endocrine manufacturers use 
different methods for extracting some of the endocrine glands. It is 
also well known that variations in the methods of cxti*action may not 
only vary the potency of the resulting hormone, but may even yield an 
entirely different hormone (or hormones) having absolutely different 
effects in the human body. In our first case we used Armour’s ])rep- 
aration at Kemp’s suggestion, and since wc wanted to study the efficacy 
of the drug, it was necessary to use a product similarly extracted, h^or 
these reasons we used the Arinoui’ jiroduct exclusively. "We have no 
idea what effects, if any, would be obtained by using adrenal cortex 
extracts manufactured by others. It is with these considerations m 
mind, and not becau.se of any other inlere.st, tliat we emphasize the use 
of the Armour prc])aration in oixler to get comparable results. 


SUMMARY 

Seventy-eight pregnant women were treated foi- nausea and vomiting 
with Armour's .suprarenal eoi'tex after tlie failure of the ordinarily 
used remedies for this condition. The le.ss severe cases of nausea and 
vomiting were treated exclusively with lalilets; the more severe cases 
were treated at first with parenteral inject io7is of the Jiormone, 

Of the 47 treated ])atient.s with less severe nausfsi and vomiting, <'tdy 
two. or 4.fi per cent, failed to receive any henefit from the liormom*. 
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With the combination of Groups I and II, there were 47 treated 
patients of whom 2, or 4.3 per cent, were definite failures. Onlj’- one 
patient v’as given an initial course of the medication via the hypodermic 
route, and she was readily cured. It is to be noted that the patients 
successfuUj’’ treated with the tablets alone, 44 in number, required from 
one to two weeks’ medication before the symptoms had entirely disap- 
peared, although many of them felt much relieved before this time. 

In Group III, 15 cases constituted the series. The medication was 
given hypodermically in eveiy instance, and a cure was effected in every 
ease Avithin from three to fiA^e daj’^s. The patients in Grouji III were much 
sicker than the patients in Groups I and II, yet they were cured in about 
one-third the time. We should expect that any drug taken orally by 
pregnant Avomen Avould reveal its effects more slowly and Avith more of 
an uncertainty than if given parenterally. The self -administration of 
any drug by the patient is a method alAAnys full of uncertainties and 
uncontrollable factors. It is dependent upon the faithfulness of the 
patient, the motility and the absorptive action of the gastrointestinal 
tract. Pregnant women are notcAvorthy for tlieir sluggish gastrointes- 
tinal tracts. It is reasonable to conclude, therefore, that if the discom- 
fort and severity of nausea and vomiting are serious enough to Avarrant 
treatment, the medication should be given in a manner to yield the 
quickest and most reliable results. 

In the fourth group (IV), that of pernicious vomiting, there were 16 
patients treated. It must be reemphasized that, in every instance, these 
patients had been treated witli almost every kind of remedy at home 
before they were put on suprarenal cortex medication. No material 
lienefit was observed by tlie preliminary liter of glucose-saline injected 
intravenously upon their admission to the liospital. It is true that not 
much time AA^as alloAved to elapse, only a fcAv iiours, betAveen the initial 
glucose-saline and the first dose of adrenal cortex solution, except in 
the first case AAfiien tlie patient had received injections of glucose-saline 
for days before the honnone therapy AA'as started. After the first case, 
AA-e did not feel it safe or fair to the patient to alloAv too much delay for 
experimentation. 

It AA'as the study of iMrs. M.’s case, aa'Iiosc report is quoted in detail, 
tliat taught us the A’alue of A'itamin concentrates in the patients’ diets. 
Thereafter, all subsequent patients Avere given liigh vitamin, fat-free 
diets to begin Avith, as soon as the.Y could tolerate food. Gradually a 
regular diet, rich in A'itamins, AA'as giA'en as tlie progress of tlie patient 
AA'arranted. Too much .stress cannot be laid upon the necessity of rapid 
vitamin replacement in the body. It must be remembered that pro- 
tracted vomiting not only leads to dehydration and ketosis but also to 
avitaminosis, and all three conditions ai’e serious and must be treated 
AA’ith equal A-igor. AA'itaminosis may not only lead to serious complica- 
tions but, if prolonged, it may even lead to death itself. 
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studied, showed a space of from 1 to 2.5 cm. between the fetal head and 
bladder. However, in this series the technic used was quite different. 
Intravenous injections of skiodan (20 c.c.) were given, after which the 
x-ray films were made. 

We have followed a series of eases at Saint Mary’s Hospital and liave 
found that x-ray studies in eases of uterine hemorrhage occurring in the 
last trimester of pregnane}’- assume a great importance both as adjuncts 
to clinical diagnosis and as guides to choice of treatment. Pj’opcr 
interpretation of information afforded by these studies should lessen 
greatly the existing chance of instituting improper treatment and also 
do much to eliminate trial-and-error methods. 

A digital examination, although of final importance in tlie differentia- 
tion of uterine bleeding, incurs the possibility of immediate delivery 
when such procedure miglit be disadvantageous to mother and child 
alike. It also incurs the danger of contamination of the birth canal 
with subsequent infection, which danger is second only to that of renewal 
of hemorrhage. At this point, x-ray films have proved extremely 
valuable in locating the placenta. We used the technic described by 
Ude and Urner. A number of such cases were followed with con- 
firmation of x-ray and clinical diagnosis in all cases, except one of 
ablatio placentae, in which the film showed the same variation in relation 
of fetal head to bladder as found in placenta previa centralis. In this 
case, however, the clinical diagnosis of ablatio placentae had been made 
and the change in relation between fetal head and maternal bladder 
was ascribed to a bulge of fore- water caused by the markedly tense ulcnis 
or by concealed hemorrhage and blood clot. An appreciable sj)aec 
existed between presenting part and bladder, but there was no bladder 
deformity resembling that which was scon in the placenta ])rcvia caso.s. 

Of 40 cases of bleeding, 18 were eases Avithout placenta previa. Seven 
were placenta previa, five Avcrc breecli presentations, and the remainder 
Avere normal controls of seven, eight, and nine months’ geslation. 

The points considered in estimating the position of the ])laeenla in onr 
.series Avore as folloAVs: 

1. During tlic last trinic-stor, tiie i)n>.‘!cnting part lio.s in close ajjpo.sifion nifl* 
the bladder, being separated by only a few inilliinotcr,s of loArer segment, .=cnlp, nn't 
bladder wall. (Throughout thi.s di.«cussion we arc concerned principally "itli 
cephalic presentations, as in breech presentation x-ray is of only speculative value 
and in transvcr.se pre.«entation of no value at all.) 

2. The intervention of a .“oft ti.«sue ina«.», such as placenta, jiroilnces an altera' 
tion in this relation in the form of an appreciable S])ace, which we believe niuirt 
approach 1.5 to 2 cm. to be of importance. 

3. The apposition causes a concavity to appear in the superior wall of tin; 
bladder whiejj correspoii'ls to the eon'-e.vity of th<- jnesenting jiutt and which b<'- 
in the plane of transmitted pressure. 
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There were 15 patients ivho had severe nausea and vomiting and 16 
patients who were classed as liamng pernicious vomiting. A cure was 
effected in eveiy instance within from three to five daj'^s with the 
parenteral treatment. It is important to note that in no instance did 
the condition of nausea and vomiting become more severe, nece.ssitating 
tlie interruption of pregnancy. 

In the more severe eases of nausea and vomiting, the body fluids and 
vitamins ivere replaced as rapidly as po.ssible. In those patients in whom 
the ketosis did not clear as rapidlj”^ as their clinical symptoms, insulin 
was added to their intravenous medication. 

The lack of an adequate^ controlled study has been discussed. 

No contraindications of the use of suprarenal cortex have been en- 
countered. 

CONCLUSIONS 

Suprarenal cortex is an efficacious and important therapeutic weapon 
in combating tlie various types of vomiting due to pregnancy. As used 
by us, it is a more reliable and less costly therapeutic regime than any 
tried heretofore. Our results wai’rant its use as well as further study 
in combating the condition. 
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THE DIAGNOSTIC VALUE OP THE X-RAY IN 
PLACENTA PREVIA^ 

S. C. Hall, M.D., P.A.C.S., F. W. Currin, M.D., BrooklyxN, N. Y.. 
AND J. P. Lynch, ILD., Burlington, Vt. 

{From fhe Department of Obstetrics and Gynecology, Saint Mary’s TIospital) 

O UR interest in tlie x-ray diagnosis of placenta previa was aroused 
by a paper of Ude and Urner,* who reported a series of thirty-five 
cases with bleeding in the last trime.ster of pregnancy, of which fourteen 
were placenta previa, diagnosed by x-ray. Their technic included the 
instillation of 40 c.e. of 12 per cent .sodium iodide in the bladder, fol- 
lowed by a direct anteroposterior x-ray of the abdomen. Diagnosis of 
placenta previa was made on finding a space between the presenting 
part and bladder of more than 1 cm. 

Our interest was further aroused by an article by Hundley, Walton, 
Hibbitt.s, Siegel and Brock- in which ten of twenty-seven normal eases 


Rea»l before the Brooklyn Gynecolog:Ic.aI Society, April 3, 193C. 
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Case 2. — ^Forty-four-year-old vrliite gravida xiv, para vi, admitted during the 
eighth month of pregnancy, with history of intermittent I)leeding of small amounts 
during past two mouths. During the two days before admission, she liad slight 
cramplike abdominal pain at irregular intervals. On morning of admission, how- 
ever, patient was awakened by profuse painless vaginal bleeding. Tlie clinical 
diagnosis made was that of placenta previa. X-ray showed the bladder to be 
displaced to the left with the maximum of soft tissue space just to the rigid of 
the midline. X-ray diagnosis was partial placenta previa with the bulk of placenta 
lying to the right of the os. Tlvis was confirmed at the time of rupture of mem- 
branes and version. The x-ray diagnosis of partial placenta previa thus gave us 
from the beginning a clearer idea as to the pathology* jiresent and made the choice 
of vaginal delivery much easier. 

Case .3. — Twenty-sevcn-year-old colored gravida iv, ])ara 0, admitted in tlio 
seventh month of pregnancy, with history of having awakened four hours prior to 



Fig:. ,t. — Ca.so 3. Abl.atio placentae .sliowlnp appreciable .space between fetal head 
and maternal bladder but lacking clmracterj.stic flattened appearance of bladder seen 
in placenta previa ca.se.s. 

admission witii severe cramplike pain in the lower abdomen, wliich Avns followed 
by a steady moder.'ite How of blood from the vagina. Pain !ind bleeding eon- 
tinned throughout time of oliservation. Uterus was tense Jind felt larger tlian a 
seven months’ pregnancy. A clinical diagnosis of abhilio ])lacent!ie was nmde. On 
x-r.ay examination, there was found an appreciable spaei! between tlie presenting 
part find the bl.'iddcr. The form of the cystogr.am in tliis case sliowcd only a very 
slight departure from that of the normal cystogram seen in nonpiegniint sabjeets. 
It was directly comparable to tlml .seen in early pregnancy and also in a case of 
transverse presentation, in wbieh case insuflicient pressure wJis c.N'erfcd on the 
bladder to cau-sc any iiottible deformity. Patient w.'is prepared for delivery and 
for transfusion and a vjiginal examination was done. The mernbrane.s were nil'- 
tured a Yoorbee*-' bag No, -1 inserted and tiie jiatient allowed to deliver nonnally. 
Xo placenta was felt near the os. The placenta, after delivery, showed a large 
darkened central aiea compatible with abhilio phiecntne. This ease brings ogt ih‘- 
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Therefore, from this it is possible to determine not only tlie presence 
of placenta but also to estimate its position as shown by the plane of 
bladder deformity. 

The following cases illustrate the above points : 

Case 1. — Tliirtj'-six-year-old white primipara admitted during eiglitli month of 
pregnancy, with history of painless bleeding. Patient said she had an uneventful 



Fig. 1. — Case 1. Central placenta previa slmwing space between fetal head and 
maternal bladder witli bulk of placenta lying at left of midline. Diagnosis con- 
firmed at cesarean section. 



Fig. 2. — Case 2. Partial placenta previa with head displaced to right and bladder to 
left. Placenta found on left side at time of version and extraction. 

pregnancy up to twelve liours before admission, when she bled about 300 c.c. with- 
out apparent cause. X-ray revealed central placenta previa with widest part of 
placenta just to the left of midline of pelvis. Patient carried to term with con- 
servative treatment, when she bled slightly and cesarean section was done with 
good result. Central placenta previa as diagnosed by x-ray was found. 

The position of the placenta, as estimated by the plane in wliicli pressure was 
apparently transmitted to the bladder wall, was confirmed at operation. 


630 


AIMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


The value of x-ray in breech presentations is doubtful. Howcverj 
we were fortunate in securing films of such presentations, both normal, 
at seven, eight, and nine months and also of a breech presentation com- 
plicated by placenta previa in the eighth month. The three nomal 
cases showed the breech in close apposition with the bladder, while that 
of the placenta previa, although the film was considered unsatisfactory, 
did reveal a large space between the presenting part and bladder. 

Case 5. — In our scries only one patient with low implantation of tlic placenta 
was x-rayed. Tliis was a tliirty-seven-year-old wliito gravida iii, para i, who was 
admitted during the seventh month of pregnancy. Her liistory was that of painless 
bleeding without cause. The films showed the presenting part in apposition witli 
the bladder. She was treated expectantly and delivered during tlic eighth month, 
at which time a diagnosis of low implantation was established. Eighteen cases with 
painless, causeless bleeding during the last trimester, which were x-rayed, showed 
no appreciable space betAveen the head and bladder wall. These patients subse- 
quently delivered normally. The clinical diagnosis in these cases was not definite, 
and placenta previa could not be ruled out without x-ray, or a vaginal examination 
with possible contamination of the birth canal and .hemorrhage. 

From the above observations Ave conclude that x-ray in cases Avilh 
bleeding in the last trimester of pregnancy is of value as an adjunct to 
the clinical diagnosis and as an aid in locating the placenta in central or 
partial placenta previa. 

We belieA^e that a diagnosis of placenta previa, central or partial, can 
be definitely ruled out in bleeding cases in the last trimester of preg- 
nancy, AAdiich, Avhen x-raj’^ed, sIioav no appreciable space betAA^eon the 
presenting part and the bladder. 

A bleeding ease in the last trimester, Avhich Avhen x-rayed, shoAVS a 
definite space betAvecn the head and bladder, may be placenta previa. 
If this space is aeeom])anied by a marked bladder deformity, placenla 
prcA'ia is very probably present. Only a most careful digital examina- 
tion should be made in an attempt at confirmation, and this only avIicii 
all preparations for deliveiy, in the manner suggested by x-ray and 
clinical findings, IniA'e been made. 

A choice of procedure, if clinical diagnosis confirms x-ray findings, 
can be more scientifically determined because of the aid in locating llie 
jdacenta afforded ly x-ray. 
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DISCUS.SION 

J)R. pn.ANIv P. LIGH'l'. — On Dr. Beck'« .service at Long I.riand nnd on Dr. 
Duncan V Hcrvice* at tlie King.s County Hospital wo Imvc been taking fJiose picture^ 
over a period of three ye.ar.s. During that time avc have had a ficries of 00 pucli 
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point that an appreciable space between the presenting part and bladder does not 
always mean placenta pi-evia. An alteration in the form of the cystogram suggesting 
transmitted pressure must be watched for, and the clinical findings should be used 
in conjunction with those of the x-raj’- for a correct diagnosis in such cases. 

Case 4. — Thirty-fn-e-year-old colored gravida ii, para 0, admitted in the eightli 
month of pregnancy from our clinic because of inability to hear the fetal heart. 



Fig. t. — Case 4. Central placenta previa diagnosed by x-ray and confirmed at delivery. 



Fig. 5. — Case 5. A bleeding case with no space between fetal head and matc-rnal 
bladder. Tliis resembles the cystogi’anis of normal cases in the la.st trimester of 
pregnancy. At time of deliverj' no evidence of placenta previa was found. Tiiis con- 
fii'med the x-ray diagnosis. 


Previous pregnancy terminated in a stillbirth at term. No history of bleeding or 
any other abnormality during present pregnancy. An x-ray study made to determine 
presence or absence of postmortem fetal changes showed pre.sence of a central 
placenta previa. No fet.al heart was obtained up to time of deliverj*. when x-rav 
diagnosis of centr.al placenta previa was confirmed. 
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in a nonpregnant state. The condition is more or less transient, but 
may recur at intervals and persists not longer than ten to tvelve da.vs. 
Either the anterior lip or entire cervix may be involved. The etiology 
is obscure but it is probably angioneurotic. 

Mrs. B., aged twentj'-nine years, para ii. Patient was first seen at end of second 
month. Examination at tliis time revealed no pathology. Past history was negative. 
Pregnancy progressed normally until early in the seventh montli, when by tcleplione 
she reported a "swelling in the vagina.’’ MHien seen there was a purplish mass pro- 
truding from the vagina the size of a small orange, from wliich exuded a moderate 
serosanguineous discharge. This proved to be an enormously .swollen and edematous 
cervix which pitted on pressure, and could not easilj' be replaced within the vagina. 
It was thought at first that the condition was that of a prolapse with the attendant 
edema due to pregnancy. However, on bed rest, and with wet dressing.s, the cdoina 
completely subsided during the following eight da3’s and it did not recur during 
the remainder of the pregnancj*. Labor was ca.s3' and uneventful. No prolapse 
could be demonstrated postpartum and there was no residual patholog.v in the cervix 
other than a mild cervicitis. 

IT. Acute Edema of Cervix Occurring During Labor . — Acute ecleiiia oi' 
tlie cervix oecurriug during labor, wliile aijpareiilly a rare conditioji 
ii! llic volume of publi.slicd ca.ses is a criterion, undoubtedly occuls more 
freciuently than tve have been taught to expect. It is po.ssiblc that the 
reason for its unusually rare appearance in the literature is dno in 
jiart to the fact that most “classifications of diseases,” such for instance 
as that of i\Iassachusetts General Hospital, make no mention of the con- 
dition as a complication of pregnancy or labor, and consequently those 
eases as such do not appear in the hospital files. In our own experiemte 
we can vouch for the accuracy of this ob.servation, as it has been difilcull 
to collect the twenty cases herein reported, although in consulting in- 
dividual obstetricians, the condition for the most part is well recognized. 
We were able to find twenty ca.ses in 12,461 deliverie.s, an incidence of 
one in 623. Cathola and Seydel rejiorl one in 448 delivei-ies. 

It may be well to slate at the outset that in our o])inion the eliologie 
factors concerned in the ])roduetion of this type of edema of tbc cervix 
arc not the same as those concerned in edcjiia occnri'ing during preg- 
nancy, namely, the angioneui-otic type. In fact, we believe that tIio.ro 
may be several factors and combinations of factors concerned in tlie pro- 
duction of this condition. 

The intere.st to the ])racticing obstctidcian in this group of ca.ses lies 
mainly in its effect upon the conr.se of laboi-. Labor jirogrc.s.ses to various 
degrees of dilatJition in the tinsl .stage dcjicnding upon tbc lime that 
the edema occurs. From then on in siiite of pains which ai'c frefpieiilly 
.stronger and of longer dni'alion than usual, progi-e.sf! stojis and there 
may be no advance in the efiunse of labor for an iiuh'finifc jieriod. If 
the condition is not recognized and treated, the patient may labor with 
gradual diminishing pain and with, eventually, signs of exhaustion. 
The formation of a contraction ring may even occur. M times a dis- 
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pictures, of which 12 were of cases with placenta previa. In most of our cases the 
x-ray diagnosis was confirmed by the subsequent clinical findings, but in a few 
cases we found the plates misleading. Our final opinion must therefore be re- 
served until we can study a larger series of cases. 

DE. CAjVIEEON DUNCAlSr. — ^If you intend to perform a Braxton Hicks or even 
a typical version, the cystogram gives you a pretty good idea as to which side the 
placenta is cliiefly located. You can use the side where the cystogram is the 
fullest, with more safety than the side of placenta. That information we found to 
be of considerable help. 

DE. HALL (closing). — I feel that the x-ray is of special value in the eighth 
month of pregnancy where there has been a fairly brisk hemorrhage, and you are 
not sure whether you have a viable baby. The x-ray will save the necessity of a 
vaginal examination wliich might entail immediate delivery on account of hemor- 
rhage. 


ACUTE EDEMA OP THE CEEVIX IN PEEONANCY AND LABOE 

Ward P. Seeley, M.D., P.A.C.S., Detroit, Mich. 

(From the Ohstetrical Services of Harper and Herman Kiefer Hospitals) 

A n EXAjMINATION of the literature on edema of the cervix occur- 
ring’ during the pregnant state shows that practicallj’’ all authors 
are reporting only one of what we consider to be two distinct conditions 
with different etiologic factors: in one the edema occurs during preg- 
nancy (I), in the other during labor (II). 

In 1872 Gueniotii 2, 12 published the first report of acute edema of the cervix 
occurring during pregnancj% Since that time the literature has been remarkably 
sterile of reference to this condition. Jolly3 in 1904 was able to report 10 cases of 
edema of the cervix complicating pregnancy, including 8 cases premously reported 
by Geylis and 1 ease seen by Meyer. Hunter® states that it has been possible to 
collect reports of 30 cases published in the past fiftj' years (from 1927), and that of 
tlicse, 24 occurred during pregnancy. To this group DeLeei has added 3 cases, and 
an additional case is reported in this paper. 

We do not consider in the aboAm classification edema of the cervix 
occurring as the result of prolapse of the pregnant cervix, since the 
etiologj^ of the condition here is self-explanatory, and also because we do 
not believe the condition can be considered as one of acute edema. 

The interest in Group I cases is largely in the rarity of the condition 
as evidenced by the scarcity of reported cases (28 inclusive). 

Group II eases are of interest botli on account of tlieir comparative 
rarity, although in our opinion occur much more commonly than we 
could be led to expect, by a study of the literature, and on account of 
their influence on the course of labor. 

I. Actdc Edema of the Cervix Occurring During Pregnancy . — Acute 
edema of the ceiwix has been seen during the second, third, and seA^enth 
months, and also at the end of pregnancy, and undoubtedly may occur 
at any time during gestation. Jolly claims that it has ncAmr occurred 
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Age incidence is probably of some importance as an etiologic factor in 
primipara. Acute edema of tlie cervix apparently occurs rarely in 
young primiparas. The average age of the primiparas^'* coiicerned in 
this group Avas 29.3 years (Table I). If the commonly held idea tliat 
elderly primiparas frequently have fibrous cervices is correct, then avc 
may liave in these eases at times an “obstruction to the outflov’ of 
fluids” Avith the production of edema during labor. The same can be 
said for the edema occurring in multiparas; the trauma of previous 
labors, resulting in sear tissue formation, plus pressure of the presenting 
part against tlie cervix may at times result in edema. 

In considering the effect of a contracted pelvis on labor, Irving® says, 
“tlie anterior lip of a partially dilated cervix maj’^ be incarcerated 
betAA'een a tightlj^ impacted fetal head, and posterior surface of tlie 
s.Aonpliysis. In sucli an instance the anterior lip becomes edematous and 
further progress ceases. This condition is particularly likely to com- 
plicate a flat or rachitic pelAus. ’ ’ Catliola and Seydcl' also mention the 
frequencj’- of its occurrence during the course of labor in cases AAoth 
moderatelj’- contracted pelves. The finding of edema of tlie cerA'ix during 
labor in tAA'o of our cases, one AAuth a flat pelvis, and one AAOth a modev- 
atelj' generally contracted pelvis, both in primiparas, Avould seem to 
confirm the aboA'c observations. 

Tlie role of posterior positions cannot be overlooked in a considera- 
tion of etiology. Among the tAA'enty eases under consideration, eight 
occurred in patients AA'ith posterior positions of tlie occiput. 

Table II. Position' 

LOA KOA POP LOP SLP 

4 S 0 2 1 (twins) 


We have not encountered face, broAV, or transverse position.s in our 
series, although edema of the cervix has been reported" as occurring m 
t hese conditions. 

Of great importance is the effect upon the duration of labor. It is 
generally recognized in the scanty literature, as has been mentioned be- 
fore, tliat lalior may lie indefinitclj^ and dangerou.sly prolonged unless 
the cause of dystocia is promiitly recognized and treated. 


This observation Ave belicA'c to be of particular importance AS'hcro 
primiparas are concerned. The aA'crage lengtli of labor in our cases Avas 
tAventy-nine hours, wliich is far in excess of the time usually con.s'idcrcfl 
to be normal for primiparas. In the inultiparas the lengthening of labor 
iias not seemed to be so important. The aA'erago length of labor Avas 
13.5 hours, Avhich avc do not con.sider to he cxce.ssiA'c. Tin's aa-ouM seem 
(0 be explained, after analyzing the labors of the fn-e muUiparas con- 
cerned. in part by the fact that they .secfin to have been recognized and 
treated earlier tlian was the ca.se in the rnajorily of primipaius. 
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colored cystic aijpearing cervix may appear at the vulva, and be mis- 
taken for the bag- of waters. We have known of instances in wliich 
attempts at rupture have been made before the condition was recognized. 
Either tlie anterior lip or the entire cervix may be involved in this 
process; the former, however, is much more eommou. As the head de- 
scends into the pelvis, the anterior lip impinges behind the symphysis 
pubis and is compressed with each pain, which aggravates the condition 
already present. We have seen two eases of complete avulsion of the 
cervix resulting in neglected cases. In one the patient entered the 
hospital after- many hours of labor, bringing with her a mass of cervical 
tissue, showing marked edema and dilatation of the external os to about 
4 cm. In the second case, also long in labor before entrance, a ma.ss of 
same character ivas removed from the vagina. 

Earl}’- diagnosis is important both from the standpoint of the mother 
and the eliild, and if unrecognized, progress in labor may be dela 3 'ed 
indefiniteljL It is probable tliat in manj’- cases recognition of the con- 
dition has not been made because I'elianec has beoi placed entirelj’^ upon 
rectal examination, and it is verj^ easj'^ to overlook a moderate edema of 
the anterior lip, which is most conunonly encountered, unless vaginal 
examination is done. 

Treatment will depend upon the condition when first discovered as the 
cause of d.vstoeia. If the head is well down in the pelvis and the cervix 
well dilated, simplj^ lifting the anterior liii over tlie impinging occiput 
and allowing labor to progress normallj’’ is all that is neeessaiy. If; 
deliveiy has been delayed until the patient is exhausted and uterine 
contractions no longer adequate, it maj-- be necessary to terminate labor 
]y operative means. If edema has occurred before there has been suf- 
ficient dilatation to allow passage of the fetal head, it ma.y be neeessaiy 
to do Duhrssen’s incision and terminate labor operatively. We have not 
3 ^et encountered a case occurring so earl.y in tlie course of labor as to 
make the use of Dnhrssen’s inci.sion dangerous; tliat is, cervical dilata- 
tion had progressed to 4 cm. or more. Should a case he encountered 
in wliicli cervical dilatation and retraction of bladder, ureters, and pelvic 
vessels was not sufficient to make this procedure safe, we believe tliat 
vaginal hysterotomj* followed bv operative deliveiy from below would be 
the procedure of choice ; particularl.v if the pelvis was normal. 

Calhouir' states that all cases observed bv him were multiparous pa- 
tients and therefore considered the edema due to previous trauma to the 
cervix. We do not agree that inultiparity is the onl.y ctiologic factor, 
as among twent. 3 ' cases fifteen of ours ivere primiparas. 

T.vble r, Pakity axd Age 

Para i 15 Averape ago 2P..'! years 

Para ii : 2-| 

Para iii 1 I , „ 

Pani iv 1 ^Average age 3o.S years 

Para vi iJ 
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plicating factor in labor. Very little active treatment is recinired. It 
is probablj^ angioneurotic in origin. 

Acute edema of the cervix during labor results in serious dystocia 
more commonly than is usually supposed. The etiologic factors arc 
multiple. Prompt recognition and treatment are imperative to avoid 
high fetal mortality and maternal morbidity. 
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THE INCIDENCE OF UPETERAL STRICTURE IN LOWER 


ABDOi^IIiNAL PAIN IN WOMEN"^ 


ClI.ARLES Lintge.n, M.I)., Phu.adkij'hia, Pa. 

I NTEREST in ureteral stricture was fir.st .stimulated by Ilunner, who, 
in 1916, reported a series of 50 patients with uretentl .strictui’c and in 
HILS a series embracing 100 patients. Following the.se two pre.senta- 
tions, he wrote numerous jiapers on the various'’''- asjiects of ureteral 
.stricture. Laws'- in 1926 jire.sented ti series of 50 patients among wlioiii 
were 8 with stenosis, one with traumatic .stricture, two with ureteral 
anomalies, and 18 with ureteral calculi. 

I'ctternmni'' m 3932 rcjforted a series cif 1,104 palicnt.s of whom 473, or 41 
jter cent, were proved c;i.se? of referred ureteral pain. .Stoven.H and Henderson >•’ 
in 3929 reported tin incidence of 3 3.3 ])er cent of ureteral .stricture Jimong their 
urologic p:itient.';. In 3928 Gin.sberg^s rejiorted a .short scries of ea.«e,« ernpha.sizing 
abdominal .«ym|)toms. In 3927 Schreiberm reported his findings in a scric.s ot 
lot) con.seciitive .'iutop.«ie.s de.signed to deteriiiine the freritiency of ureteral stricture 
:ind found a total incidence of 25 per cent (21 were children). However, m 
analyzing tin’ 79 adult cjises, be found flmf 25, or 31 jmt cent, had stricture. 
J'rJiter and Braaschiv in 1929 examined 9.'! tinsclected ca.ses (48 males, .35 females) 
at autopsy, removing br)th kidney's and ureters, but it is not clear whctlicr or not 
that portion of ureter passing through the broad ligament had also been removed- 
No percentage was given but they stated tiiat the incidence of le.sions of the 
ureter was greater than had been jireviou.^ly re-rognized. In :i series of 739 patients 
examined, RatlibunJ'* found 92 easrns of .strHure (12 per cent), 

i{ tin- 01>'-f‘-trlcal .‘''<M:t''ty "if I’lill.'t'i’-tjilila, Det^.Uer 1, IfCe. 


ut a im’- tlnr: e 
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TREATMENT 

The treatment has consisted either in lifting the edematous cervix 
over the occiput and behind the symphysis followed either by spontane- 
ous or operative delivery, or in Duhrssen’s incision followed by opera- 
tive delivery. 

Table III. Treatment 

Cervix lifted over the occiput (5) 

Si)ontaneous (cervical dilatation S to 9 cm.) 3 

Low forceps 1 

Version, extraction (cervix lifted over after-coming head) 1 

Dulirssen’s incisions of the cervix (15) 

Midforceps (cervical dilatation 3 to 7 cm.) 4 

Version, extraction 11 

Obviously the simplest method of treatment is to lift the cervix over 
the occiput and behind the symphj'^sis, holding it in this position until 
a succeeding pain or two makes its pi’olapse impossible on account of 
the advance of the head. This is possible ivhen the edema involves 
chiefly tlie anterior lip, and when dilatation is practically complete at 
tlie time that the condition is discovered, and when the patient’s con- 
dition is still sufficiently good that labor wiU still progress. 

There are encountered, however, cases in which this simple procedure 
is not applicable because dilatation of the cervix is not sufficient to make 
it possible. In most instances we have found that dilatation will progress 
sufficiently before the appearance of the edema to make the use of 
Duhrssen ’s incision safe. If the edema is diagnosed sufficiently early so 
that the patient is not exhausted from protracted ineffectual labor, the 
prompt employment of this procedure, followed by operative delivery, 
at tliis, the most favorable time that can be expected, is advised. If on 
the other hand the condition is first discovered when the patient is ex- 
hausted from long labor, adequate suppoitive measures and possibly 
morphine rest should be given before attempts at delivery. 

MORTALITY 

Tliere was no maternal mortality. Five patients had temperatures of 
100.4° F. for twenty-four liours or more. Two babies were stillborn and 
one died seven hours postpartum, a rate of 14.8 per cent. Of the three 
infants who died, autopsies were performed on two. In one the cause of 
death was stated as “intracranial hemorrliage vfith tentoi’ial tears,” the 
oilier was reported as “atelectasis neonatorum.” In the case of tlie 
tliird baby no autopsy could be obtained, but clinicall.y death was due 
to cerebral hemorrhage. 

SUJIMARY AND CONCLUSIONS 

Acute edema of the cervix occurring during pregnancy is a veiy 
rare obsletifie complication, usuallj? of short duration and not a com- 
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have seen many patients in the past five years who have had pain of 
long standing with or without urinary sjoiiptoms and in, whom other 
tests and examinations were negative, including the intravenous pyelo- 
gram hut who, after having had the ureter cathcterized, had complete 
and almost instantaneous relief. Stevens’^’ claims that this .type of case 
is more likely to he one of urethral stricture. However, if, a tlioroiigli 
examination of the urethra has licen made prior to the ureteral study, 
and no stricture has been found, one is scarcely justified in considering 
the urethra to he at fault. 

After eliminating a certain numher of patients in whom no diagnosis 
was made because of incomplete studies and lack of cooperation, a total 
of 136 patients was availalDle as a basis for this review. 

The following tabulation shows the incidence of ureteral stricture oc- 
curring among those patients totaling 136, referred to the cystoseopic 
clinic for studj’' : 


Stricture of ureter 

XU.MBEIl 

2G 

PEC CENT 

19.1 

Pelvic inflammatory disease 

25 

18.3 

Sacroiliac disease 

24 

17.C 

Nephroptoses 

13 

9.5 

Gallbladder disease 

12 

8.8 

Hydronephroses 

7 

5,1 

Stone in kidney 

6 

4.4 

Pyelitis 

G 

4.4 

Stone in ureter 

4 

2.9 

Scoliosis 

4 

2.9 

kluscular neuralgia 

4 

2.9 

Retention cyst of ovary 

5 

3.C 

Adenomyoma of utcru.« 

3 

2.2 


Other conditions occurring only once or twice included: Jlyoma 
uteri, postoperative adhesions, .sypliilis, stricture of urethra, cellulitis 
of broad ligament, mucous colitis, descensus uteri, endometriomas, in- 
cisional hernia and pe7idulous abdomen. In some cases, more than one 
diagnosis was iJrcsent, which accounl.s for the lai'ger number of diagnoses, 
than our total of 136 eases. Pelvic inflammatory disease was most 
frequently encountered next to ureteral stricture. These were usually 
old eases with doubtful lesions often refci’i-ed from other department.s. 

It must be I’cmembered that in this gj'ouj) of patients many were 
I'cferred from the gynecologic department pro])cr, and other pathology 
liad been largely eliminated; they were usually referred with the 
jji’ovisional diagnosis of ureteral stricture. This i)o.ssibly accounts for 
the appai'cntly high number of stricture ca.se.s. These cases were .selected 
from a group of clinic and wai-d jialients whose chief .symptom was l»ain 
in the lower abdomen. IVc do not include patients in this group who 
did not have lowei- abdominal pain, even if they did have ureteral 
.stricture. The grouj) listed under .sacroiliac di.scase also coinprisf.s 
.some in whojn the diagno.scs of lumbar arlhidtis and scoliosis were made. 

It is interesting to note at this time the teaching of the late Dr. d. J’>- 
C’arnett.-'"^ His views on the .subject of abdominal j)ain axe very well 
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The observations lierewitli presented refer to patients studied in tlie 
Gynecologic Ward and Ont-Patient Service of Dr. Brooke M. Anspach 
at tlie Jelferson ]\Iedical College Hospital, The majority were referred 
to the cystoscopic clinic in an elfort to determine whether or not the 
cause of the patient’s lower abdominal pain was of genitourinary origin. 
Definite lesions of the pelvic organs (uterus and adnexa) had to be 
eliminated. The diiferential diagnosis from so-called “chronic ap- 
pendicitis” was an equally important factor. A certain number of the 
patients seen Avere admitted to the Gynecologic Ward for further study. 

The procedure folloAved in making the examination consisted of: 
(1) Complete gynecologic history, (2) complete urologic history, (3) 
abdominal examination, (4) pelvic examination, (5) pyelography, and 
(6) ureteral catheterization. 

In the study of earlier patients, x-rays and pyelograms were not 
done in every instance, Init in tlie more recent cases attemiit has been 
made to obtain intravenous or retrograde pyelograms whenever possible. 

1 prefer an .intravenous to a retrograde pj'clogram in my preliminary 
study of patients in whom I suspect stricture, because one does not have 
to contend witli the artificial filling and frequent distention of the 
ureter and pelvis of the kidney incident to a retrograde pyelogram. 
Furthermore, Ave do not Avish to dilate the ureter Avith a ureteral catheter 
prior to vieAving a film after excretion urography. In other Avords, 
the pelvis, calicos and ureters are actually visualized and seen to empty 
themselves as they normally function. 

After the above procedure is carried out, a careful examination is 
made of tlie urethra and bladder, and then an attempt made to enter tliC 
ureter Avitli a No. 9 or 10 catheter. If this size Avill not pass satisfac- 
torily, smaller ones are employed luitil one Avill jiass. If unsuccessful, 
even Avitli the smallest size catheter, a provisional diagnosis of spasm, 
stricture, valve or kink of the ureter is made, and tlie patient is in- 
structed to return in a Avcck for furtlicr examination. Oftentimes at tlie 
second examination even the larger-sized catheter Avill be found to ])a.ss 
quite readily. If a No. 9 or 10 catheter iiasses readily Avithout a pull or 
tug on AvithdraAA'al, Ave do not regard it as a stricture. 

Hunner and others rely only on the Avax bulb to diagnose stricture, 
but I feel that if there is a definite obstruction, constriction, stricture, 
or A\-hatevcr name may be applied to the condition, it can be diagnosed 
b.A' one of the larger-sized cathetei’s. Whether or not the x-ray and 
pyelogram is the final Avord in the diagnosis of stricture is a debatable 
question. It Avould seem to be true that if any type of nonealculous 
obstruction AA-ere present, the ureter Avould be dilati'd aboA'e the point of 
constriction. Hunner claims that this is not necessary for diagnosi.s, 
and he relies on the characteristic hang on AvithdraAval of Ara.x bulb. I 
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I would like to present a few representative ease histories to illustralc 
one or two important points. 

Case 1. — ^A. JI., aged twenty- three years, complained of ’irinary frequency, ))aiii 
in vagina and on right side, and dysmenorrhea. Tliese symptoms had been present 
for several years. Slie had consulted several physicians and was finally referred 
to me for ureteral study. Abdominal examination negative, except for deep tender- 
ness 0%’er the brim of pelvis on right side. Infected Skene’s tubules (rejieatedly 
negative for gonococeus) and congenital erosion of cervix noted. Intravenous 
pyelogram performed on Mar. S, 1934, showed a greatly dilated right ureter with 
constriction at vesical end. 

Dilatations of the ureter gave relief to right-sided pain temporarily but soon 
would recur. Being rather undernouri.shed, and not resiionding as she should with 
dilatations, we felt that removal of all foci of infection might aid. We thereforo 
had lier admitted to the Jefferson Hosjntal (August, 1935) and performed dilatation, 
curettage and cauterization of the cervix, excision of Skene’s tubules, and ton- 
sillectomy. The piatient was seen again in November, 1935. She was symptom- 
free and the intravenous pyelogram showed the right ureter to bo quite normal. 
She was still symptom-free in August, 193G. It would appear that in this c.ase, 
the focal infection had some bearing on the etiology. 


Case 2. — E. H., aged forty years, married. Slie liad one pregnancy in 1922. 
Soreness in riglit side since 1923. She was sent to Jefferson Hospital for study. 
She dated onset of pain since childbirth in 1922 and lias had no relief, and during 
past two years, pain has become worse. Also comifiainod of slight frequency of 
urination. Pelvis, negative. Intravenous 2\velogram showed a hydroureter with 
a stricture at lower end. On Aug. 14, 1933, a No. 9 catlieter w'as pa.s.sed and be- 
came obstructed 6 cm. above the right ureteral orifice, 'and her pain was definitely 
reproduced. August 23, a No. 7 catheter was passed after a No. 9 again failed to 
pass. August 29, tonsillectomy was performed. The tonsils were small and did 
not seem particularly diseased. August 31, a. No. S catheter passed up the right 
ureter with difficulty after a No. 9 again failed to pass. She had much less pain 
on right side. Patient was di.schargcd and told to report for readmission in si-'; 
weeks. Keadmifted October 15. She had no more jiain. Intravenous pyelogram 
was repeated and the ureter was found to be normal in size. Patient was dis- 
charged. In follow-up visits in .-Vpril, 1934, and .lamiary, in.’!5, the jiatient wa.-* Iree 
of symptoms. 


TJk' syni])loins in tlii.s ea.se dale front time of delivery, and J believi' 
that in this ea.se the ni’eler at the point tvliere it pti.sse.s tlirough the 
hr()ad ligament or the tis.sue.s in the broad ligament failed to under' 
go involution properly. In other words, the broad ligament in the 
region j)os.sibly underwent .some degree of fibrosis, eausing a dimimilma 
in the caliber of the lumen of the ureter. It is at this point that mo'^t 
strictures are found in Ifie female, and in our serie^j of strieture 
in those who had borne children, the obsti-uetion was from 3 to h <‘m. 
above the ureti'ral orifice in every instance, while in the nongravid group, 
the obstiaietion was higher uj> in 75 per cent of the eases. 

.Space doe.s not jiermit the citation of more ea.se histories, and the ea.sc' 
cited above will serve to illu.strafe two very important typos at aisos. 
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known, but ]ie felt that many cases of abdominal pain were caused by 
muscular neuralgia, originating in the intercostal nerves. He also 
l^elieved that most cases of this clinical entity were caused by either (1) 
lumbar arthritis, (2) scoliosis, (3) exaggerated lordosis or sacroiliac 
disease, the most frequently offended nerve being the iSi’st lumbar. 

We are aided in eliminating these factors by the use of the simple tests 
w'liieh he devised, palpation of the tensed abdominal muscles and the 
pinch test. 

Thirteen patients had definite nephroptoses. This diagnosis was 
not made unless there was a pronounced degree of ptosis and other 
patliology had been eliminated. Gallbladder disease was encountered 12 
times which stresses the importance of complete history and physical 
examination, prior to special examinations and tests. On analyzing the 
26 eases of stricture we found the following : Eight side 25, left side 
1, married 19, multiparas 14, and nulliparas 12. 

In view of the recent studies on the genitourinarj'- tract during preg- 
aianey, we now know that in praetieallj’' all cases the ureters are greatly 
dilated and we also know tiiat this is not entirety due to pressure. 
Tliere is a degree of atonj'- present which can be loosely explained as 
being hormonaP^ in origin. Whether or not this is the cause is not 
pertinent to this discussion, with the exception that possibly the same 
hormones which cause the uterus to become atonic may also apply to the 
ureters. After pregnancj’- is terminated, the uterus, uterine ligaments, 
and other pelvic tissues involute. We know, however, that no matter 
iiow skilled the obstetrician, certain marks of pregnancy remain regard- 
less of how normal the case was or how efficientty the obstetrician re- 
paired the perineum. The question, therefore, comes up as to how much 
eliange, whicii is imperceptible to our senses, has remained after the 
pregnancy. There are cases in which involution is incomplete and in- 
volution now includes also the return to normal of tlie genitourinary 
tract. 

This might explain some of the cases of ureteral stricture in women 
who had borne children but not in the nulUparous. 

I fully appreciate the pitfalls encountered in establishing a diagnosis 
of ureteral stricture, and have tried to avoid this by preliminary routine 
history, physical and pelvic, ureteral study and pjmlogi’am. Oftentimes 
after these studies, one is in doubt, especially in borderline cases in 
which the stricture is not sufficiently well developed, to cause a frank 
distortion on the x-ray plate. It is this type of case that must be 
watched; if there is no improvement in condition after two or three 
ureteral dilatations, we make it a iioint to review the whole case once 
more and make a more thorough search for focal infection, sacroiliac 
disease, scoliosis or lordosis, or residual inflammatory disea.se. Patients 
who did not respond to treatment, or were doubtful eases, we have not 
accepted in this scries. 
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tion made on all patients •with pelvic lesions, presenting urinary syinplonis irre- 
spective of the nature or extent of the pelvic pathology. In the majority of cases, 
alteration in the urinary tract will be of a purely secondary nature. On the other 
hand, our efforts ■will be rewarded in a considerable proportion of cases by finding 
a lesion in the bladder, ureter, or kidney -which may have been unsuspected and 
which in fact may dominate the entire situation, making the pelvic lesion of 
purely minor significance. 

DB. FAITH FETTERMAN. — In the last four years, since our 1932 presentation, 
1,120 cases have boon added to our series and the actual incidence of ureteral stric- 
ture has been, instead of 44 in 1,164 as in 1932, 23 in 1,120. Our criteria liave 
gradually narrowed and we have decided we must demonstrate an actual obstruc- 
tion which is not a spasm and not due to irritation. 

The interpretation of lower abdominal pain may be helped by three points which 
we have observed in our clinic. In the first place, all intraperitoneal organs covered 
or nearly surrounded by peritoneum interpret their pain through the peritoneum, 
in the form of involuntary abdominal rigidity. Retroperitoneal organs on the other 
hand manifest their disturbance along the lines of cutaneous nerves or through 
other viscera. In the differential diagnosis of lower abdominal pain, this point 
serves to distinguish, for example, pain of appendiceal from that of ureteral origin. 
Another point is that a ureteral lesion is practically alwaj's bilateral in its 
manifestation. If a careful historj’’ is taken, the pain is found to be not one- 
sided, but generally bilateral. Whether this is sympathetic or actual, I do not 
know. Another point that lias been helpful is that a symptom often observed, 
namely, pain in the side when the bladder is full, points to a lesion in that ureter. 
Those three points have helped me tremendously in the differential diagnosis of 
lower abdominal pain oven before any urinary tract diagnosis has confirmed urinary 
pathology. 

DB. n. M. GINSBERG.— I believe we lay too much stress on the number of 
cases seen and forget the fact brought out by Dr. Hunner over fifteen year.« ago: 
that obstructed ureters arc the commonest cause of obscure abdominal pain m 
women and that useless operations arc continually being performed on these 
urologic patients. 

At the Jeffers'on Hospital wo do not believe that by passing a No. 0 or No. i 
catheter up the ureter you will be able to rule out a strictured ureter unless 
it is very marked. Furthermore, a large number of patients with this condition 
are being overlooked, when dependence is placeil entirely upon an intravenous pyclo- 
gram without a cystoscopic examination. The urinary findings may also bo mis- 
leading, for very often there are no white blood cells, but specimens collected from 
the kidney practically always show epithelial cells. 

It is very important to study the ureters in persons in whom large do.ses of 
radium have been used in the cervix, as very often there may devcloji a i>yone- 
phro.‘-is secondary' to a marked sfrietured ureter. 

DR. JOHN WcGLlNN. — I remember very well the cont rover.sies Iluiincr started 
when he stressed the ncces.sity of using nn air-dilating cy.sto.“coj)e, a.s against the 
men who were using water-dilating .“cojies. At that time I was finding a fair 
number of strictures beeau.«e I followed ITuniicr’a method in using air cy'.'^foscope.s. 
Keene converted me to the idea that if was a painful jiroceduro to the fiatieiil, and 
after adopting the wafer type of i-ystoseofie, 1 found fewer stricture.s than before. 

There is no question that strictures of the ureter occur, even after o.vcluding 
those v.hich arc found after the use of radium for cancer of flu; cervix, 'flu-re are 
a number of pntiontp with Io;ver abdominal {min who arc imncccssarily’ operate'- 
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SUMJIARY 

Twenty-six patients in a series of 136 cases having lower abdominal 
pain, iiroved to liave nreteral strictures. 

Ureteral stricture should he considered as a possible diagnosis in all 
cases of chronic lower abdominal pain in women. 
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DISCUSSION 

DR. FLOYD E, KEENE. — tVhcn Hunner iirst reported on ureteral stricture, I 
was actively engaged in cystoscopic work and despite diligent efforts, I was unable 
to demonstrate the lesion in anywhere near the high percentage which he reported. 
During recent years, Eaton has been in charge of this branch of our service 

and his e.xpcriencc seems to confirm mine. During the last four years, some 1,300 

patients have reported to the C}’Sto.scopic Clinic and of these the diagnosis of 
ureteral stricture was made only 39 times. 

Of course, the crux of the matter is one’s interpretation of what constitutes a 
stricture or in other words, upon what data is one warranted in making a diagnosis! 
I cannot accept the view of Dr. Hunner and his followers regarding the diagnostic 
importance of wliat he terms the 'Oiang” on withdrawing the wax tip of a 
catheter. It seems to me that this may occur in a normal ureter and is but an 
expression of resentment on the part of the ureter to the trauma incident to the 
passage of the large catheter. I have always contended that with a stricture of 
such narrowness as to produce obstructive symptoms, tliere should be a dilatation 

of the ureter above the obstruction, particularly if these sjanptoms be of long 

standing. To my way of thinking, the evidence wliich warrants tlic diagnosis of 
stricture consists of a fender and often palpable vaginal segment of the ureter, a 
partial or complete obstruction to the passage of a No. G or No. 7 catheter, the 
reproduction of the typical pain en passing the catheter and the urographic 
demonstration of a fixed point of narrowing in serial films with dilatation of the 
ureter above it. In carrying out the diagnosis and treatment of this lesion, one 
cannot urge too strongly gentleness of manipulation. 

I would emphasize one point which this paper brings out and that is the im- 
portance of complete urinary studies in eases of obscure pain in the lower abdomen, 
Many normal ovaries and appendices have been removed through neglect to obseia'e 
this course, the actual lesion being somewhere in the urinary tract. Tin's applies 
with equal force to the interpretation of urinary symptoms in the absence of 
definite pelvic pathologj*. It has been my custom to have a cystoscopic examinn- 
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of patients receiving treatment with estrogenic factor were not bonefiled, 
and it was decided to radiate the pituitary in these cases witli the expec- 
tation of reducing the pituitary activity, and tlius possibly relieving 
these patients of their symptoms. 

In two cases studied by Dr. Spiclman he failed to find an appreciable 
variation in the gonadotropic hormone excreted after the pituitary radia- 
tion. However, these tests Avere canned out at a time Avhen methods of 
determination Avere rather crude, so that definite conclusions cannot bo 
draAATi. In addition to these tAAm obserA'ations, one of us (S. IT. G.) bad 
an occasion to study the histology of a pituitary A\Tiieh had been care- 
fully and extensively radiated for a basophilic adenoma.- The examina- 
tion of the gland failed to reveal any histologic changes that could not 
be accounted for by the sex and age of the patient. IIoAVCAmr, it is pos- 
sible that a gland may be physiologically abnormal Avithout this ab- 
normality reflecting itself in a detectable histologic change. Because of 
the apparent role played by the pituitary in the production of the meno- 
pausal .syndrome, it has been sugge.sted that x-ray thera])y, directed 1o- 
Avard reducing the activity of the pituitary or in some other Avay in- 
fluencing its activily, might be beneficial. 

Groedcl of lyaiiheim originally suggested radiation of tlie ovary in tlie mcnopaiifo 
and reported good results. Subsequently Werner of the Vienna school emidoycd 
radiation of the pituitary and thyroid either alone or in combination and also ob- 
tained good results. Borak and Grabowski also suggested that the combination of 
pituitary and thyroid radiation might give better results than either alone. Gold- 
hammer and Blass stated that the pituitary radiation does not efTect the excretion of 
gonadotropic hormone in the urine. In addition they had one case in which they 
could study the morphologic changes in the pituitary gland following radiation 
but were unable to defect any variation from the normal. Numerous other aiitlior.s 
h.'ive laid similar e.xperienc.es and results. Collins and his coworkers roi)Orted a scries 
of cases, with encouraging results. It must be noted that the follow-uj) observaf inn.« 
in many instances were not of suflicient duration to })ermit conclusions as to the per- 
manency of the results. In some of the cases a second series of treatments was 
necessary, and Collins has reitorfed that in this group he obtained permanent siicces.*. 

AVc trcalcd a scric.s of 75 ]);ilionl.s ami iii acldilioii itlilizcd ati addi- 
tional 25 ca.so.s a.s control.s. Tlie coni col grouj) Ava.s cxpo.scd in cx.'ictl.v 
llic same manner as the patients receiving actual trcfitmenl except tbat 
tlie rays AA-ere screened out. Oidy one of the 25 control patients reported 
Mint she felt better for a few Aveeks. The other 24 bad no beneficial 
cfTcet. The technic employed at Mount Sinai Hospital Avas ;is folloAV.s: 
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upon, and whose condition clears up after the stricture is dilated. Ilunner lias 
shown a number of pathologic specimens in w'hich he demonstrated very definitely 
ureteral stricture. That strictures occur as frequently as he believes, I doubt, 
because it seems to me that when a catheter is introduced into the ureter, there is 
apparently a stricture one time and later a perfectly normal ureter. 

DB. LINTGEIs (closing). — ^^^e do not feel that a diagnosis can bo made with a 
No. 6 catheter. I believe that if a No. 9 or No. 10 rvill pass without reproduc- 
tion of pain or without a tug when it is rvithdrawn tliat thei’C is no stricture 
present. We do not feel that a wax bulb is essential for diagnosis. Intravenous 
pyelography does not always tell us the truth because in some cases where the 
pyelogram was normal, the symptoms cleared up after dilating the ureter. I have 
not, however, listed any of those cases in my scries. 


PITUITARY RADIATION FOR THE RELIEF OF MENOPAUSE 

SYMPTOMS 

Samuel H. Geist, M.D., and Maurice Mintz, j\I.D., New York, N. Y. 
(From the Out-Paiient Department Gynecological Service, Mount Sinai Hospital) 

D uring the last ten years three thousand cases were observed in the 
menopause clinic at Mount Sinai Hospital, and we desire to tabulate 
the response of this large group to various therapeutic measures. We 
Avere impressed by the fact that many patients, Avho regularly men- 
struated, complained of severe sjonptoms including flushes, sweats, and 
other vasomotor and psycliic disturbances, as well as tliose Avliose men- 
struation had long ceased. 

It has been pointed out Iw Fluhmann and otliers that there is an in- 
crease in excretion of gonadotropic hormone during the menopause. 
This may be present with or without unusual vasomotor or psychic dis- 
turbances. It has also been shown that an estrogenic hormone may be 
present in the blood and urine during the menopau.se, even in those in- 
stances Avhere .symptoms are pronounced. It is evident that factors other 
than tlie Avithdrawal of estrin or tlie increase of gonadotropic liormone 
must be considered as active in the production of symptoms. We do 
Icnow that following castration, and in tlie menopause, definite histologic 
changes, more or less constant, are found in the pituitary. Tlie gland is 
enlarged and contains the so-called castration cells. It ivould seem 
logical that if the pituitary secreted not only an excess of gonadotropic 
hormone but some other factor, any method that w’ould reduce this 
excess secretion might be helpful and might control, at least to some 
extent, the distressing sjunjitoms of the menopause. It has long been 
sugge.sted by many investigators that the exhibition of estrogenic factor 
would prove of benefit in the treatment of the menopause syndrome. 
This has proved to be so, and the rc.sult of treatment in a great many 
eases has been satisfactory. We have noticed that a certain proportion 



CONGENITAL ATRESIA OF THE ESOPHAGUS WITH 
TRACHEO-ESOPHAGBAL FISTULA (3 CASES) 


Alexander H. Rosenthal, M.A., M.D., Brooklyn, N. Y. 

* I ’ HE three cases of congenital atresia of the esophagus with traelieo-esophngeal 
fistula herein reported have occurred on the Obstetrical Service of The Long 
Island College Hospital during the past two years. Either this frequency is unique 
in our material or the diagnosis heretofore has been overloohed. A hnowledge 
of the characteristic clinical syndrome produced by this malformation should 
lead to its recognition. Often the sjuiiptoms are so typical that a diagnosis can he 
made soon after the condition is suspected. On the other hand, the aspiration 
pneumonia which usually results in the death of the infant in from one to ten days 
frequently is regarded as the primary disease, and in the absence of an autopsy the 
true nature of the condition accordingly is not discovered. 

The author reported the pathologic aspects of eight cases of congenital atresia of 
the esophagus in and, in collaboration with a pediatrician, pre.sented the 

clinical aspects of the same cases in 1932.2 A survey of the literature .shows that 
clinicians have reported cases soon after attendance at a medical society meeting 
where the anomaly was presented. This report of three cases is presented not so 
much to describe a congenital malfonnation which has been described adequately m 
the literature many times,2-o but rather to call to the attention of obstetricians the 
frequency of occurrence of the anomalj* and the ease with which a diagnosis can 
be made. 


Ca.se 1, — Baby Girl W. The mother was a twenty-four-ycar-old primipara wlio 
delivered spontaneously and prematurely after a short labor, on May 5, 19.M. 
There was no hydramnios. The placenta showed a velamentous insertion of the 
umbilical cord. The infant weighed 2,180 gm. at birth and with the exception of a 
considerable amount of mucus in the pharjuix, appeared gros.sly normal. The nurse 
noted difficulty in passing a tube for gavage, and feedings were rcgtirgitatcd 
through the mouth and nose. On the .second day, roentgen visualization of the 
esophagus after the injection of a barium mixture .showed’ it to end in a blind 
pouch at the level of the third dor.sal vertebra. X-niy examination of the thorax 
and abdomen on the following day revealed gas in the intestinal tract. A M itzel 
gastrostomy was performed on the third day. Intermittent distentions of the sfomaeli 
with repeated respiratory inspirations were observed at the time of operation. 
This further confirmed the presence of a trachco-esophagenl fistula, first suspected 
when gas ■was seen in the intestines on x-ray examination. Clyscs and a transfusion 
were given as supportive measures. Postoperative feedings through the gasfro?tom\ 
tube caused chohing and eyanosi.s. T?e,‘:pi rations became rapid and labored and the 
infant died five days after birth. 

On postmortem examination, the upper portion of tlie esophagus ended as a 
blind, hjq’iertrophied pouch measuring ,3 cm. in length and 1 cm. in width, rhere 
was no cord connecting the upper and lower portions of the c.^ophagus. The loner 
csophagu.o tiieasurcd 3.o cm. in length and wa.s connected by a fistulou.s tract to the 
trachea a few millimcter.s above if.s bifurcation into tho bronchi. The lung.'' .sh<’/nef 

• Pre.sented at a tncetinir of tlte Brooklyn fjynrjcoloKlCfi! Poelefy, Nov<'iiil)er •>. 

tA foiirtti cp.y‘' tia.s recently ocf urr*fl In tlif« service. 

r,tn 



GEIST-MTKTZ : RADIATION* FOR RELIEF OF iMEN'OPAUSE SYJIPTOJIS 645 

In the 75 patients treated, there was an equal number of natural and 
artificial menopause eases. In the artificial menopausal group there was 
approximately an equal number of surgical and x-ray castrations. We 
have followed tliese patients for a period of over two years. 

RE.SULTS 

Ninety per cent of the patients lost the hair about the temporal region. 
In 85 per cent of the cases, sweating, a very common symptom, was 
markedly decreased and in 20 per cent completely disappeared. Seventy- 
five per cent of the patients claimed a moderate diminution in tiie fre- 
quency of the flu.shes. Some stated that after having had 15 to 20 
flushes daily they were completely relieved. In 50 per cent of the cases, 
headaeiies, eitlier frontal or occipital, were relieved and in some instances 
apparently cured. In 25 per cent general nervousness and dizziness 
apparently improved. Palpitation on exertion was relieved in about 10 
])er cent. The outstanding smnptom that was not ameliorated to any 
degree was the pseudarthritie pain so commonly present. All the above 
improvements lasted from two to six weeks following a series of tlirec 
x-ray treatments. Tlie smnptoms then gradually returned, though in 
some instances not as marked as before treatment. It was necessary to 
continue treatment and in six instances .seven series of treatments were 
given, amounting to twenty-one exposures. Following eacli series given, 
an amelioration of sjunptoms for about six weelis resulted. It was 
deemed unwise to attempt any additional radiotherapeutic treatment. 
These patients, when symjitoms recurred after tlie limit of x-ray was 
given, received injections of progynon-B with marked benefit. This 
series of patients treated with pi-ogynon-B will be reported upon at a 
later date. Six patients had vaginal bleeding after one application of 
x-ray to the pituitary. AVliethcr or not this indicates a stimulation of 
ovarian function through the liypophysis is purely hypothetical. The 
results obtained by x-ray treatment apparently were in no way depend- 
ent upon the duration of menopause. 

To summarize, wo can say that radiation of the pituitary gland with 
the technic indicated Avill invariably relieve the patient for a period of 
from two to six weeks. The treatment is limited because only a re- 
stricted number of exposures can be given. The result of treatment in- 
dicates that there is a relationship between the pituitary and menopause 
sjmdrome. 
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wall was markedly hypertrophied. No cord of tissue was seen extending from this 
blind end caudally. The trachea, at its bifurcation, was divided into three divisions, 
two lateral bronchi and a mesial esophagus, wliich joined the stomach in a normal 
manner. This portion of the esophagus measured 5 cm. in length and 5 mm. in 
diameter. Bronchopneumonia was present. 

Case 3. — ^Baby Boy B. The mother was a twenty-eight-year-old white multipara 
who had previously delivered two normal infants spontaneously. Hydramnios, first 
noted in the prenatal clinic, suggested the presence of a monster, but x-ray examina- 
tion of the abdomen showed what appeared to be a normal fetus. After a normal 
labor, the patient spontaneously delivered a 2,940 gm. infant on May IG, 193C. 
The placenta showed no abnormalities. 

A large amount of fluid in the mouth and pharj-nx was noted soon after delivery, 
and repeated attempts were made to remove it by aspiration. There was constant 



Fig:. 2. — A.s described in tiie text, lipiodol lia.s been forced into llie lower portion o 
tile csopIi.-igruB It, tlirough tiie critlicter A, and can be seen in ttio traobeobronciim 
tree. Tlic traclieo-esopliogeal^tlstuia is tlius demonstrated. 


drooling of thick, yellowish lirown mucus from (lie nose and mouth. Many moist 
rfdes were heard over the entire che.st. On tlie first atfomjit to feed the child lacto?c 
water, the latter was regurgitated together with a largo amount of mucus, 
peated attempts to feed the child were followed by regurgitations. On tlie second 
day, an attempt was made to pass a caflictcr into tlie stomacli, but an obstruction 
was met. Strong pressure used to force saline through the catheter caused it to 
return immediately through the nose and mouth. Roentgen and fluoroscopic exam- 
ination after the introduction of radio-ojiarpic fluid into the esophagus showed a 
complete obstruction between the second or tliird dorsal vertebrae. There was a 
considerable amount of gas in the stomach and intestinal trai-.t, indic.ating th* 
presence of a f racheo-csoplmgeal fistula. On tlie third day, a gastrostomy oja'itin,, 
was made in the lower half of the stomach, ami a tube inserted for feedings. 
similar opening vras also made in the upper lialf of the stomach, whielt v.as di^i'cl 
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atelectasis and broncliopneunionia. Other than the absence of tlic innominate vein 
and the presence of the left anterior cardinal vein, no further abnormalities vrere 
noted. 

Case 2. — Baby Boy C, Tlie 7nother, a thirty-tive-year-old primipara, was admitted 
in labor on 2s'ov. 25, 1935. Slie was delivered by forceps becau.se of fetal distress. 
The infant weighed 2,500 gm. at birth and appeared somewhat asphj-xiated. The 
jdacenta was normal. There was no hydramnios. 

On admi.'-sion to the nursery, a large amount of mucus was noted in the mouth 
and j)harynx. Gavage cau.«cd cyano.sis and repeated attempts at feeding resulted 



Fip. 1. — The upper csopluigroul .“ac lias been flUcd with hnriiim and visualized by the 
x-ray. Xote the presence of (tas in the stomach. 

in regurgitation through the no.>=e and mouth. On tlie .M‘cond d.ay, the infant ap- 
pc.'ired jaundi(;ed and dehydrated. The diagnosis of afresi.a of the esojdiagus was 
suspected and ely.ses were given. On the fifth day, roentgen c.xaniination of the 
esophagus, after the injection of !i radio-opaque material, showed a definite obstruc- 
tion op])Osite the region of the bifnreatioii of tlie trachea (h'ig. 1). There was a 
I'onsiderable amount of gas in flic stomach and small intestines. JCo ojx’rative proce- 
iltire was attempted. The subsequent course of the child was characterized by 
progressive cyanosis and dehydnition until deutli occurred on (he ninth day. 

Postinortcin examination showed tlie uj»per portion of the esophagus to bo repre- 
sented by a blind iioueli measuring 4 cm. in length and 1 cm. in diameter. Its 
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After the death of the child, a catheter was tied in the lower portion of the 
esophagus and 10 c.c. of lipiodol was injected into the lower portion of tlie 
esophagus while pressure was made on the larjmx. The striking x-ray demonstra- 
tion of the tracheo-esophageal fistula maj- be seen in Pig. 2. 

Postmortem examination revealed the upper portion of the esophagus to ciid 
in a blind pouch measuring 3 cm. in length and 1 cm. in diameter. The wall 
was moderately hj-pertrophied. The trachea was divided into three tubes, two 
lateral bronchi and a mesial tube, which formed the lower portion of the esophagus. 
This part of the esophagus measured 6 cm. in length, 5 mm. in diameter, and joined 
the stomach in a normal manner. The stomach was divided as noted above and 
each portion .showed a stoma. The rcspir.atory tract showed trncheohron(diifis 
and bronchopneumonia. x\.n anomaly of the right thumb was also noted. 

A detailed account of the gross and microscopic pathology, a recapitulation and 
discussion of the theories of development of the anomaly, and a presentation of a 
new interpretation, based on studies of human embryos from the collection at the 
Carnegie Institution of Washington, have been previously reported. ^ Within an 
experience of six years, eleven gross specimens of the anomaly have been examined 
by the author. All have closely resembled each other, showing the morbid anatomy 
of this malformation to be markedly constant. 

SUiSUIARY AND CONCLUSIONS 

1. Three cases of congenital atresia of the esophagus with trachco-csoplmgoa! 
fistula have occurred within a period of two years on an obstetric service wliorc 
1,200 women are delivered yearly. It is probable that many cases escape true diag- 
nosis. 

2. The obstetrician often has the opportunity of observing the first clinical sign 
of the malformation, namely, the presence of a large amount of mucus in the inoutli 
and pharynx of the newborn, and difiiculty in clearing the respiratory passages hy 
aspiration. 

3. The moat characteristic and constant symptom is the regurgitation that occurs 
after each feeding, often accompanied by coughing and cyanosis. 

4. The diagnosis can be easily confirmed by' the passage of a catheter into tlio 
esophagus and roentgen visualization after the introduction of a radio-opacpic fluid. 

1 Jini (loepl.v indebted to Dr. George W. Plichin and to Dr. IMorri.s Olas.s for tlmlt 
kind perm i.«s ion to ix;port tlieir case.s. 
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from the lower by o row of sutures running from the lesser to the greater curvature. 
During the operation, while the stomach was open, repeated inspirations of the in- 
fant were noted to cause bubbling from the gastrostomy wound, confirming the 
presence of a tracheo-esophageul fistula. The operative procedure was conceived 
and performed by Dr. Albert Ritzmann, resident surgeon at The Long Island College 
Hospital, who will report this case from a .surgical viewpoint. 



I’In. S . — A retciuclieO photograPii of a .spcciiiion reported previously, .showirif^ tlie 
cliarncteristic gros.s morpholog>’ of tlie iniilfornintion. 

Postoperativcly, the cIiiM did well. Mucus .still came from the nose and mouth 
but the chest wa.s relatively clearer. Feedings were taken well through the gastros- 
tomy tube and did not cause the choking and cyanosis noted in the case of Bab^- tV. 
Four day.« after operation, however, the genenil condition of the child became poorer. 
The chest was tigain tilled with moist rales and attacks of cyanosi.s wore noted. The 
child died on the eighth day of life. 
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Physical Examination . — The patient was a well-developed and fairly wellrnourislicd 
young white adult female. The heart, lungs, head, extremities, neck, and skin wore 
normal. The breasts were well developed. The areolae were dark pinlr and no secre- 
tion could be expressed from the nipples. The reflexes were normal. There was no 
enlargement of the superficial Ijunph nodes. By abdominal examination a cystic, 
regular, nontender mass was palpable in the right lower quadrant of the abdomen. 
ISlo other masses or organs were palpable. Inspection showed an introitus of marital 
type and a mucosa of normal color. The cervix was soft and not lacerated. By 
bimanual examination the uterus was nomial in shape and consistency but sliglitly 
enlarged. The left adnexa was normal. In the posterior culdesac there was a 
large, semisoft, slightly tender mass, apparently connected with the right tube and 
ovary and almost completely obstructing the rectum. The uterus was anterior and 
to the left of the mass. There was no blood. 

Laboratory Findinys . — catheterized specimen of u 2 -ino was normal. Wassor- 
mann and Kalm tests were negative. Blood examination showed 3,250,000 red colls 
with 68 per cent hemoglobin and 5,200 white cells with SO jicr cent poljTnorphonuclcar 
leucocj’tes, 17 per cent Ij-mphocj’tes, 2 per cent large mononuclear Icucocytc.s, and 
1 per cent eosinophiles. A Friedman test was positive (Feb. 26, 1935). 

Operation . — ^After a preliminary transfusion of 450 c.c. of citrated whole blood, 
on Fob. 27, 1935, the abdominal cavity was opened through a low midline incision, 
A hemorrhagic cyst about 16 cm. in diameter was found adherent by a soft vascular 
friable base to the uterus and tissues of the posterior culdesac. The tumor was re- 
moved with difiicult}’- and much difficulty was encountered in controlling the gen- 
eralized ooze of blood over the area from which the mass was stripped. This was 
eventually well controlled. The right tube was removed with the tumor mass and 
appeared normal. The right ovary was not identified. The left lube and ovary 
were normal. The uterus Avas normal in size and shape. 

Pathologic Peport. — Gross: The specimen consisted of a rounded partly encap- 
sulated mass of old blood and soft gray tissue apparently situated in the broad liga- 
ment. The attached tube was slightly congested and edematous. On .«cction the 
lumen of the tube appeared normal and the fimbriated end was free. There wa.s no 
gross evidence of ovarian tissue. 

Microscopic: Sections of the soft griiy portions of the cystic mass showed a tj-pical 
chorioraa consisting of irregular Langhan’s cells and syncytium. A section of the 
tube showed no evidence of tumor. The blood vessels were congested and there 
Avas slight edema of the tube A\’all. The mucosal folds Avero delicate and essentially 
normal. No ovarian tis.suc AA'as found. 


Diagnosis . — Chorioma of oA'ary-. Congestion and edema of tube. 

Postoperative Course . — The x’atient recoA-cred from the operation for about ten 
days; then she began to fail rapidly, the red blood cells and hemoglobin going down 
steadily in .spite of three more blood transfusions. About her fifteenth postojiorative 
day she dcA-elopcd jiain in the chest, folloAA-cd by hemoptysis. X-ray shoAved metas- 
tases to the lungs. Another Friedman test at this time AA'as strongly jiositiA-e. Ihc 
jiaticnt died tAventy-one day.* after operation. 

Postmortem Examination . — !March 22, 1935. One and one-half hours after deafli. 

The body Avas that of a fairly Avell-deA'clojjcd and emaciated adult Avhite feronle 
160 cm. long. No rigor mortis AA'as present and there Avas very .slight liA'idity, Th' 
pupils AA'crc round, regular, and unequal. 'The loft measured 0,5 cm. and the right 
0.3 cm. in diameter. The nose, cars, and mouth AA'orc not remnrhable. No ruj»<r 
ficial Ivmph nodes A'.ere paljuible. A midlinc loAver abdoaiinal scar extended 14 cai. 
above the symphyris and a small sinus 1 cm. in diainoier Avas present, near if“ Io.a'T 

end- 



PRIMARY CHORIOMA OP THE OVARY 


‘Willard P. Prestos. M.D.. and Douglas j\r. Gay, I\I.D., 
WiLMi^-GTON, Del. 

(From ihc St. Francis Hospital) 

T hat primai'y eliorioina may develop in extrauterinc sites following pregnancy is 
adequately proved by numerous isolated records, although the incidence is very 
low. About 2.G per cent of choriomas are preceded by ectopic pregnancy.^ The his- 
togenesis of others is e.vplained on the basis of hematogenous transportation of nor- 
mal placental elements from the uterus to different parts of the body where they 
subsequently undergo malignant change .2 A still smaller group of, primary ectopic 
choriomas ari.«c without any preceding pregnancy and are of teratomatous nature, 
their origin in the o%’ary being analogous to chorioma of the testis. Ivlaften^ col- 
lected reports of 7 such ovarian tumors occurring in females whose ages varied from 
seven to eighteen years, and adds a complete record of an ovaidan chorioma in a 
child of eleven 3 ’ears who came under his ob.?ervation. In all S of these cases the 
factor of pregnanc.v was adequatelj' ruled out. Most of the tumors in this group 
us well as in a somewhat larger group of adults consist not onlj' of chorioma but also 
of an admixture of other tumor elements derived from one or more germ laj-ers. In 
addition to the cases reviewed In' Klaften, Maki and Takeda'* report a case of pri- 
mar 3 ' ovariiin chorioma in a twentj'-one-j'ear-old virgin. 

The following case is placed on record becau.'e of the rarit.v of jirlmarj' ovarian 
chorioma and as a basis for discu.«sing .several diagnostic problems: 

M. D., a married white female, aged twent^'-fwo j-ear.s, was admitted to the St. 
Francis Hospital on Fob. IS, IDS.G, with the complaint of lower abdominal pain 
and vomiting. The family- liistorA' was irrelevant. There was a remote hi.stor\' of 
measles and tonsillectoun-. She had loucorrlie.'i during the past j-ear and a Bartho- 
linian abscess was incised and drained in March, 19.S4. Men.^es wore establi.shcd at 
the age of fourteen and had been regular, painle.=.s, and of four daj’s' duration everj’ 
twent.v-six to thirty- daj-s until FebniuLV, lO.'lf, when there was amenorrhea for 
si.v weeks followed In' sudden onset of bleeding M'ith the pas.^age of clots, lasting 
fourteen da.vs. Menses were then resumed at regular intervals until the present 
illness. Her Last normal period occurred on Nov. IS, and lasted four daj's. 

.\ normal amount of blood was passed without clots and without ])ain. She had 
been married for two .vears but never, to her knowledge, had been pregnant. 

Prrsdil llinr.ys . — On Dee. 1, 10.'!-}, vaginal bleeding occurred two weeks prior to 
the exiiected period and continued throughout the month with the j)assage of a 
moderate amount of blood. There was no bleeding during .Tanuarv. On .Lin. 14, 
Itt'td, there was a sudden on.^-ct of right lower abdominal pain radiating to the back, 
.''^lic became wctik and fainted but pas.'-cd no blood. Following this she had discom- 
fort in the lower .'ibdomcn. Morning nau.>^?:i and vomiting and slight tendomc.'-s of 
the breasts without appreciable enlargement were noted two weeks later. Vaginal 
bleeding again occurred on Fob. (i. Jpgo. It was painle.'-s, there were no clots, lasted 
one week and w;is interpreted In- the patient as men,struation. No bloo<l was pas.-^cd 
by vagina after this. Slight dj'suria and severe constipation develo{«>d rapidl_v and 
she c.'ime to the hospital on Fob. IS, lO.'t.Y 
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Urinary Organs: The kidneys ■were similar and about twice normal size, due to 
numerous tumor nodules distributed throughout each kidney (Fig. 2). The calices, 
pelves, ureters, and bladder were normal. 

Genital Organs: The external genitals were not remarkable. The labia minora 
and vagina showed no evidence of pathologj'. The cervix was normal in size ami 
shape and the lips around the slitlike os were slightly soft in consistence. The fiimhis 
of the uterus was normal in size and symmetrical. Tlie wall was of normal thick- 
ness. The endometrium was gros.sly normal and showed no evidence of tumor. 
The loft tube Avas normal in appearance. Tlie left ovary showed no evidence of 
corpus luteuni and appeared as a fibrous and cystic mass 2 cm. in diameter. Tiio 
right tube and OA’ary Avere absent and in their place aams a soft friable dark red mass 
of tissue .similar to the tumor described elscAvliere. This ti.ssue Avas mixed Avith old 
blood clot and apparently extended forAA-ard to the sinus in the anterior abdominal 
Avail. 



Fifr. -■ — Mi'lastiitic ••Iiorionia of Icidnc.v. 


.-tor to: 811100111 and elastic f Iiroughoiil. 

Jinnrs: The ribs appeared normal. Superficial inspection of the spine from tin' 
anterior surfm-e and the inner Avail of the pelvi.s shoAved no evidence of Ijone meins- 
tases. 

Lyinjih Xorlfs: The abdominal lynijdi nodes A\-ere slightly enlarged, but sIioaacJ 
no evidence of tumor. 

Summary of .Itiatomie Diagnosis. — Metastatic cliorionia from ovary to lungs, liver, 
!cidneA-.«, ami intestinal tract. Anemia. 

IJistologir Jijrainination . — 

Jfinrt: Normal. 

Lvnn: Invaded by numcron-; mas‘-e^ nf mmor celI^. The tumor cousistr'd of iV'O 
tvjs's of cf'lis, one rr-.'-'-mlding Langhatis ' eelK and the other rc.-embling .-yneytitim. 
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Peritoneal Cavity: The surfaces were smooth and glistening and slightly dis- 
colored with old blood, except in the pelvis where, on the right side, there was a 
soft mass of dark red friable material which extended from the region of the right 
ovary to the sinus in the anterior abdominal wall. The Auscera were normally dis- 
posed. The mesenteric lymph nodes were not enlarged. The diaphragm extended to 
the level of the fiftk rib on eacli side. The liver projected 2 cm. below the left costal 
margin, 9 cm. below the xiphoid and 5.5 cm. below the right costal margin. 

Pleural Cavities: The left pleural surfaces were smooth and glistening. There 
were no adhesions or free fluid. The right pleural surfaces were dull and injected. 
About 25 c.c. of turbid yellow fluid were pre.^ent. Tliere were no adhesions. 

Pericardial Cavity: The surfaces were smooth and glistening. There was a 
slight excess of thin j’cllow fluid present. There were no adhesions. 

Heart: Normal in shape and position. Slightly dilated. The epicardium was 
thin and transparent. The myocardium was homogeneous, pale red in color, of normal 
thickness and soft in consistence. The endocardium was thin and transparent. The 
ventricles were slightlj' dilated. The valves and coronary arteries were normal. 

Lungs: Both lungs contained numerous round soft dark red tumor nodules dis- 
tributed throughout. Most of these ranged between 1 and 2 cm. in diameter (Fig. 1). 



In the right upper and middle lobes there was a similar nodule about G cm. in di- 
ameter which extended between the two lobes. The pleural surfaces over this 
nodule were dull, injected, and covered with fibrin. The lung tissue surrounding 
the tumor nodules was essentially normal. 

Spleen: About twice normal size. The capsule was thin over a smooth dark 
purple surface, except at the lower margin whore there were a few rough projec- 
tions of tumor similar to that described elsewhere. These tumor masses were about 
0.5 cm. in diameter and no others were found in the spleen substance. 

Pancreas: Normal in size, .shape, color, and consistence. 

Liver: Normal in size, .shape, color, and consistence. On section three round, 
dark red, soft nodules of tumor were found in the liver substance. The gallbladder 
was thin walled and grossly normal. 

Gastrointcstuwl Tract: Two small tumor nodules were jmesent in the wall of 
the ileum and an elongated mass of tumor material appeared as a thrombus in a 
small vessel leading to the larger of these masses. On the mucosal .surface the larger 
mass was ulcerated and covered with blood clot. The small intestine contained 
maS'Cs of blood clot and the contents of the larger intestine were black in color. 

.-Idrenn?'-.* Normal in size, shape, color, and consistence. 



656 


AMERICAN journal OP OBSTETRICS AND GYNECOLOGY 


against it. The positive Friedman test was strong support of the diagnosis of ectopic 
pregnancy and tlie operation was planned on the basis of tliis diagnosis. Another 
problem in diagnosis presented itself at operation when it seemed apparent that 
the tubes were essentially normal. The absence of fetus and membranes in so large 
a mass led to the diagnosis of tumor. This was confirmed by microscopic examina- 
tion of the surgical specimen. Aschheims demonstrated that the content of anterior 
pituitary hormone in the urine is far higher in chorioma than in normal pregnancy. 
While a routine Friedman test is of no value in differentiating chorioma from 
hydatidiform mole or pregnane}', a persistently positive test after removal of all 
gross tumor is valuable evidence that removal was actually incomplete. The rapid]}- 
fatal outcome following the second positive test was, therefore, expected. 

Tlie case reported here brings up the academic question as to wliether the tumor 
arose from the placental remnants of a pregnancy two years previous or as a teratoid 
tumor from the ovary. In assuming the former, one must consider the possibilit}’ 
that the remains of a pregnancy within the uterus disappeared. An undestroyed 
placental fragment transported to the regjon of the ovary may then have become 
malignant. Another possibility is that an ectopic pregnancy either in tlie tube 
or ovary may have terminated in a similar manner, the passage of clots being the 
result of the loosening of endometrial decidua. It seems unlikely that a tubal preg- 
nancy could have ruptured or aborted and leave the tubes with no evidence of 
damage. Althougli an interval of two years between pregnancy and the appearance 
of tumor is unusual, a latent period of several years does not argue against the 
relationship between the two. The disappearance of primary uterine chorioma 
lias been authentically reportedo and may be applicable to tlie case reported here. 
The question as to wliether the tumor was related to ovarian pregnancy or originated 
as a teratoma cannot be answered. The surgical specimen was subsequently re- 
viewed in an effort to find teratomatous tissue other than chorioma, but without suc- 
cess. However, in the reported cases the chorionic elements of a teratoma had fre- 
quently so outgrown the other tissue that the latter were hard to find. It appear.*, 
therefore, that the case is one of primary chorioma of the ovary. 
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Antoine, Tassilo: Pscuclomyxonia of the Peritoneum, Zlsclir. f. Gelnirtsii. u. Gyriiik. 

Ill: .37, 19.35. 

The author presenting seven additional cases seen since ]9.'!1 slates lliat pseudo- 
mv.xora.a of the peritoneum may arise from either the ajijiendix or the ovary, and timt 
the condition has been found in both organs sinmif.'tneously. The geiatin-lil'- 
secretion comes from the eiiitheliurn and fienetrates the connective tissue by a 
rarefaction of the latter and :i compensatory filling of the sjmees with the materinl. 
The prognosis is bad in advanced cases, the patiemts dying slowly of caehexia. Th'- 
tre.atment consists of radical surgery followe.l as soon ns jfnssible by several eoar,-c-> 
of di-ep x-rtiy therapy of cancer intensity, 

EuoKXt: fs. Ai'ix. 
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Tliere was iiuirked variation in the size and shape of the tumor cells and each mass 
was associated with Jicniorrhage. A few small branches of the pulmonary vessels 
were occluded with minute tumor thrombi. 

Spleen: A section including the roughened perijdieral portion showed a mass of 
irregular cystic spaces filled with flat cells re.sembling endothelium. The cysts were 
filled with serous fluid. There was no evidence of metastatic tumor. These cysts 
apparently represented lymphangioma. Elsewhere the spleen appeared normal. 

Vancreas: E'ormal. 

Liver: A section including one of the metastatic tumor nodules showed typical 
chorionia (Fig. .T). 

Adrenal: Normal. 

Kidney: Tlie tumor nodule in the section studied was associated witli an ex- 
tensive hemorrliage. Elsewhere the convoluted tubules and capsular sjjaces were 
markedly dilated. 



Left Ovary: Most of the orgmn was fibrotic. There were a few remnants of 
cor[)us luteum, one of which was cystic. The follicles were all very poorlv developed. 

Vterus: The muscle cells .•ipi)e;ired to Ik* of normal size and arrangement. The 
blood vessels were not remarluibic. The endometrium was normal in thickness ami 
the glands showed a normal arrangement. The interstitial cells were likewise normal 
and showed no evidence of decidua reaction. 

Small InUwtine: In the section studied there was a metastatic tumor nodule in- 
vading tiie wall and »d<-eniting tlie mucosal surf.-icc. 

lltad: Permission to examim* the cmnial cavity was not granted. 


lASCVSSIOX 

On admission, provisional diagnosis of ruptured cctopic jwegmaiicy or ovarian 
cyst with twist(sl pedicle was made on the basis of the liistory of sudden severe 
abdominal pain and the finding of a mass in the left lower quadrant. The difTerential 
diagnosis was eonfii‘-<*d liy the history of morning nausea and vomiting and tender 
breasts whieli sugeested pregnancy ami the presence of meustniaf ion which was 
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nonreducible. No cough impulse. Appeared to be connected to a large .spheroidal 
mass which occupied the entire lower half of the abdomen. This mass n-as the size 
of a five months’ pregnancy. 

Vaginal examination showed a pelvic mass reaching to the umbilicus, extending 
three tingerbreadths to the right side and four fingers to the left, hard and tender. 
Adnexa not felt. The pelvic floor was relaxed. The cervix was underneath tlie 



I’ifr. 1. — riiot!.-! .siiPclmi'H of b!l:it<-nil ovaiian tumor.'*. 


.'•vmjdiy.'^is and bilaterally la<-erateil. There wa.- a serous distdiarge present, bterits 
was’ irieorj)Orated in mass de.-eribed above. A soft muss, the size of a gnipefruil. 
was pre-cut in the euldesac. wliieli felt eystie. 

A diagnosi.s of tibromyoma tiferi and ovarian eystom;i w;is niade. 

Off ration hv I>r. Qginiz . — Excision of old sc.ar and Jibdoiuen ciilereil. A samll. 
dark rcil, friable mass wa- eneotintcred in the inei-ion. Tliis mas- was similar Hi 
eharae.tcr t<> the intraalalominal mas.se-. The ufcnis was mo>!ernleIy enlarged, an*! 




GRANULOSA CELL TUSIOR WITHOUT UTERINE BLEEDING 
WiLLTAjr B. P. McDok^ough, j\I.D., Bhookia’K, N". Y. 

(From the Pathological Lahoratory of the Kings County Hospital) 

W ITHIK recent years, granulosa cell tnmors have received much attention 
by gynecologic pathologists. These tumors are, undoubtedly, not as rare as vas 
once thought. Since more has been learned about their physiologic effects, their 
recognition preoperatively has become more simple; and since their moridiologic 
characteristics are being more carefullj- studied, the pathologic diagnosis is made 
more often than formerly. 

Since Eobert llcyers first emphasized the physiologic effects of these tumors, 
another cause of menstrual irregularity and postmenopausal bleeding lias been 
discovered. A recent analysis of thirty-six cases bj’ Novak and others, has pointed 
out characteristic menstrual disturbances wliich seem to fall in ago groups. One 
interesting point ivhich lias a direct bearing on this case report is that cases 
occurring after the menopause produce periodic or a pscudomensfrual tj'pc of bleed- 
ing. Details of this have been brought out by another recent study of poslmenstrual 
bleeding in granulosa coll tumors by Novak and Bravner.m These disturbances of 
the c 3 'cle are duo to the production of theelin by granulosa colls which arise from 
the ovarian mcscnclijme, whether thej' are of epithelial or connective tissue origin. 
Biologic hormone studies of the blood and tlie urine have disclo.scd that the.se tumors 
are capable of secreting the hormone of the granulosa cell. A detailed discourse 
of the history*, pathologj’ and pathologic plij-.^iologj' is not necessar}- as it has been 
adequately covered in other papers. 

An interesting feature of these tumors is that the majority reported thus far 
have been unilateral. In Novak’s scrie.c,' which is a rather large scries of cases, 
onl}’’ two were bilateral in character and onlj’ one of these cases presented a second 
tumor of anj' appreciable size. Eightj' cases studied bj' Ivlaftcn-* indicated that only 
five cases were bilateral. One-hundred and one cases studied by Szathniar\’S indicated 
that onlj' 10 per cent u'crc bilater.al. 

The reasons for reporting the following case arc: 

1. 'Well-developed bilateral ovarian granulosa cell tnmors were found. 

2. These tumors occurred in a woman three j’oars past her menopause, during 
which time she had no vaginal bleeding. 

A fiftj'-j'oar-old colored female was admitted to the Gjuiccological Service at 
Kings Countj' Hospital on Fob. 11, lO.lG, complaining of a small lump in an old 
lower abdominal incisional scar since Juh', 19.15. She claimed it varied in size and 
at times it became tender. She complained of nausea, vomiting, chills, and fever. 

There has been an associated loss of weight (patient could not tell how much i 
and a dragging pain in the back. There was no vaginal bleeding or di.sch.arge. The 
cardiorcspir.atori* sj'.stcms were negative. 

The patient had never been .'eriou.sly ill. She was operated upon (on uterus) 
fourteen years prcviouslir. Does not recall t^'p*^ of operation done. Menses 14 x 2S 
.1-4 regular. No dysmenorrhea. Venereal disease denied. .She had had S pregiiancie.-. 
Menopause, last bleeding three j-oar.*! ago; menopau.se accompanied bj* diminisliing 
periods and vasomotor symptoms. 

The abdomen was obese. Liver and .spleen not felt. In the middle of a lower 
tnldline incision a hard imi-ss. measuring 2 >' IVi itndio.'.', was tender and 
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whicli were lined by apparently ^anulosa cells. No histologic evidence of corpus 
luteum was found. The entire tumor was surrounded by a definite fibrous capsule. 

Histologic examination of the hemorrhagic fragments showed a diffuse growth 
of granulosa cells which were closely packed together and did not appear to form 
any follicular or rosette areas. These fragments wei-e extremely vascular, and there 
were large areas of hemorrhage throughout. 




Flir. .■!.■ — tyjK', Imver iiow<;r. U, R'lsotto lihrli power. 


Diagnosis: (A) Granulos.'i cell carcinoma of ovary and (B) mclastatic granule** 
cell carcinoma. 

Present — The patient was seen Sept. 2(i, If'.'lG. iSiriec the operation she 

stated .•'he felt well and ha« gained fifteen pounds. Her apjietife was good. Tier 
onlv compl.aint xva« cs’cn^ional urinary frequency and nocturia. 
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no fibromyomas were seen. A large mass in the region of flic riglit ovary; a second 
smaller mass adherent to the sigmoid; a third mass below this, was deeply embedded 
in the sigmoid. Tubes appeared to be normal. 

The first two masses were freed and removed by clamp and .suture. The third 
could not be mobilized for removal. Operative diagnosis: Bilateral carcinoma 
of the ovaries. 

The postoperative course was uneventful. Beginning !March M, ID.'IG .«he was 
given 10 treatments of 200 r. units at a 40 cm. distance. Further treatment was 
refused by patient. She was discharged Jlarch 20, lOHO in an improved condition. 

Surgical Pathology. — Gross Specimen: Specimen consisted of two tumor.s, one 
measuring 5 by 5 cm.; the other .3 by 2 cm. (Fig. 1). They were ovoid in sliape 
and well encapsulated in a fibrous capsule. Both tumors on cross-section were 
similar in character. They consisted of islands of grayish, opaque, firm tissue 
with large irregular hemorrhagic areas. The.se various areas were encapsulated by 
strands of light brown and gray fibrous tis.sue. Isolated areas of light brownisli 



Ulfr. 2. — Diffu.'-e type. Jtipli power. 


tissue were also noted. Several small cysts filled with clear fluid were also .«een in 
both ftimors. .Several small })ieces of reddish gray tissue, having the same genenil 
appciirance, Fig. .1, were noted, and taken from the abdominal scar. 

Gross Diagnosis: Granulosa cell tumor of both ovaries with mctastasi.s to ab- 
dominal scar. 

Microscopic Pathology . — Kxaminatiou of tlie tumors showed a markedlv varv- 
ing histologic picture. In both tumors evidence of ovarian tissue wa.s noted, in 
which old corpora albieantia were still pre.-^nt. The m-wgrowili, for the most part, 
was of a difluse type made ujt of polyhedral cells and irregular columns of cylindrical 
cells with ovoid and round nufdei, containing u fairly large amount of chromatin, di,- 
tributod irregularly throughout (Fig. 2). Here and there mitotic lipire.s were 
.M'cn. The cytoplasm was light j>ink-staining and gninular in character. Definite 
primordial follicular configtiration.s were noted, with a nidial distribution about the 
lumen (Fig. .3). Other areas showed a mixture of cells growing in a cylindromatous 
character and, also, suiall groups of rosette ooiifiguration fFig. -i), Tiie tumor 
throughoist was extremely va.sciilar, and numerous large blood channels were noted 
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PEEIPHERAL GANGKENE FOLLOWING PREGNANCY 
James L. O’Leary, M.D., Brooklyn, N. Y. 

(From the Obstetrical and Gynecological Services of Saint Catherine’s Hospital) 

■^HE occurrence of gangrene of an extremity following pregnancy i.s so unusual 

that a review of the literature up to and including 1934 revealed only 102 cases. 
The largest individual contribution was that of O. Schmidti (1921) wlio reported 
3 cases. Since we have had 3 such cases within a period of five ycar.s, I believe 
they are worthy of being recorded. 

Case 1. — J, D., aged thirty-seven, gravida vii, para v. Previous pregnancies 
terminated in normal deliveries witli the e.xccption of two spontaneous uncomplicated 
abortions at three and two and one-half months, respectively. Last pregnancy three 
yours previous to pre.sent admission. 

Patient attended the antenatal clinic where her course was uneventful. During 
the last month of pregnancy .she developed painless swelling of the left lower c.x- 
t reality. 

On admission, irregular uterine contractions were present. Tlie uterus was en- 
larged to the size of a full-term pregnancy, and an average-sized fetus was found 
presenting in the L.O.A. jiosition. Temperature and pukse were normal. Blood pres- 
sure 11G/7S and urinalysis negative. 

The only other pliysical finding of note was marked swelling of the left lower 
e.xtrernity with tenderness along the course of the sajihenous vein and beneath the 
left Poupart's ligament, thought to be due to venous thrombosis. 

.She delivered spontaneou.sly a normal full-term fetus after a six-hour labor. For 
the first .ocven days jiostpartum her cour.«c was satisfactory. The tenderness and 
swelling in the left leg improved gradu.ally and the pulse and ternjierature remained 
within normal limits. On the .'•econd day postpartum, one gv’ncrgin tablet (ergot a- 
rninc tartrate gr. O.OOS) w.as given every four hours, the indication being profuse 
lochia. This medication was continued until the morning of the eighth day post- 
partum, a total of 32 doses in all. 

On the eighth day she began t«> comjdain of i»ain in the left foot and it was found 
that the latter was cold, cyanotic and .slightly tender. .-\t this time her pulse rose 
to 320 and temperature to lOO® F. 

A diagnosis of arterial thmmbosi.s with imjiending g.'ingrenc wa.s made and con- 
.servativc treatment was instituted. Temperature remained in the neighborhood of 
102' with gradmil return to normal in ten day.*. Dry gangrene involving the entire 
left foot wa.s present with the line of demarcation ajipearing ju.st above the ankle. 
Three weclc.s aftiw onset of gnngrfme a triidleg amjiufafion was performed with an 
uneventful rc-tovery. 
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Examination at that time pliowed a •wcll-nouripiied patient. Abdominal examina- 
tion showed no masses, Gj-nccologic examination disclosed a relaxed perineum. 
Tlierc was evidence of a cystoccle. The cervix presented a chronic endocerviciti.®. 
The uterus was moderately enlarged. Xo masses wore palpable. Rectal examination 
was negative. A Friedman test, done at that time, was negative. 

PISCUSSTOX 

The reason why this woman did not Jiave menstrual bleeding cannot be definitely 
explained. Xo evidence of a corpu.s hiteuni variant of the tumor was found either 
grossly or micro-scopicallj', so tliat production of progestin as a cause for the con- 
tinued amenorrliea can be discounted. Ilistologicalh’, the tumor was made up of 
epithelial granulosa cells, assuming three types of growth: (1) dilTusej (2) 
immature follicles and (.") cylindrical. Allhongh no biologic assays were done for 
folliculin, judging hi.stologically from the type of cell, the folliculin levels must have 
been high. 

The more recent explanation of menstrual bleeding of a folliculin level sufficient to 
inhibit the anterior pituitary, thereby producing depressing ovarian acticity, is also 



Fin. -1. — Cyllndrtc.al type, low power. 


insufllcient to explain the amenorrhea, because the extent of the tumor involvement 
and histologic character, as stated above, must have produced levels of folliculin 
capable of pituitary inhibition. The enlarged utenis in the gros.s absence of 
fibromyomas is indirect evidence flnit folliculin was produced and was active on the 
utenis. Unfortunately, a curettage was not done, which might have yielded further 
evidence of follicular activity upon the uteru.s. 

Two casc.s of granulosa cell tumor with amenorrliea have been reported in the 
literature. One case, studied by Benda and Krans,^ was of a patient thirty-eight 
years of age with jui amenorrhea of two years' duration. They were under the im- 
prc.ssion Shat this tumor was producing the lutein hormone bec.ansc, histologically, 
the tumor was made up predominantly of lipoid-laden cells with characteristics of 
lutein cells. The raonso.s returned after operation. The other case w.as studied by 
Srathinary.i This occurred in a woman sixty-three years of age, in whicli they 
found a Ircmendonsly hyperi rophied utfnis. They felt that the rcrifon for her 
amenorrhea was l?eeause of a greatly hyfiertroph.ied endornefrium with marked 
no'.rosis, pro.lucing a di.«tnrl>ed circulation. 
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and pulse remained normal. In view of marked improvement, she was allowed out 
of bed on the afternoon of the twelfth day postpartum, four days following the 
onset of pain in the lower extremity. 

Shortly after leaving bed the patient was again seized with a severe pain in the 
left leg, again requiring morphine for relief. Pain continued for thirty-six hours 
following which it was noted that the entire left extremity was discolored from the 
knee to the toes; the same area was cold and cyanotic. The dorsalis pedis and 
popliteal arteries were not palpable. Thrombosis of the femoral artery was diag- 
nosed, and an immediate arteriotomy was decided upon. 

At operation the left femoral arterj- was exi)osed in the region of Hunter’s canal. 
The vessel walls were found thickened and rigid with no pulsations present. The 
artery was incised and a thrombus removed, following which blood .spurted from the 
proximal end of the vessel. The popliteal artery was then exposed through an 
incision in the popliteal region. On incision this vessel was found to contain a 
well-organized thrombus which was removed by injecting saline through the upper 
incision and allowing it to flow through the popliteal incision. The arteries were 
closed with paraffinized black silk. 

The following day her condition .showed no improvement; cyanosis and coldnc.ss 
persisting in the extremity. During the following five days the line of demarcation 
of dry gangrene graduallj' appeared at the junction of the mid and lower thirds of 
the leg. A midleg amputation was performed six days following the arteriotomy. 
Patient remained well for three weeks following the amputation when she began to 
complain of pain and numbness in the right foot. Examination revealed slight 
swelling but no cyanosis. The right popliteal and dorsalis pedis arteries were not 
palpable. Impression was thrombosis of the right popliteal artery. Elevation of 
the log together with dry heat and diathermy treatments was immediately instituted 
and continued for four days. The pain gwadually subsided and she was discharged 
from the ho.spital two weeks later in good condition. 

Pathologic examination of the .amputated extremity revealed an extensive phlcbo- 
and arteriosclerosis. 

Previous to the onset of gangrene in this patient we could find no evidence of 
infection to account for its occurrence. In casting about for some other possible 
explanation for the thrombosis we were led to wonder what rfilc, if any, the 
occurrence of eclampsia might have had. In reviewing the previous reports, it was 
found that puerperal g.angrene had been preceded by eclampsia in G of the case.s. 

Blackman'* reports a case of severe eclampsia during labor in an eighteen-year-old 
primipara followed by gangrene of both extremities on the third day jiosfparfum. 
At autopsy the abdominal aorta w.as found thrombosed 2 inches above its bifurca- 
tion. 

Lugeol’s' case was one of severe intrapartum eclampsia followed by phlegmasia 
alba dolcn.s of the right lower extremity on the tenth day imstjiartuin. Four days 
later gfingreno appeared, resulting in amputation two months later. Examination 
of the arteries in the amputated stump revealed thrombosis with cndnrteritic changes. 

In Tate’s^ report the gangrene involved both lower extremities and followed a 
severe attack of eclampsia. Death occurred twenty-three days later. 

.Schuhl’.sr patient was a thirty-eight-year-old ])ara vii who had G eclamptic 
.seizures during labor. On the sixth day postpartum the left extremity became 
gangronou.®. Death followed twelve day.s later with no autofi.sy. 

O. GutbrmD reported - case.*--. The fir^t was a fwenty-two-year-old primipara 
who had 17 convulsions during labor. On the .<-000101 day postpartum numerous are.aft 
of gangrene apj-eared on all extremitic.H; the right foot was amputated two months 
later with recovery. 

Jlis second case o<;< urred in a forly'.<-even-year-old para v who had numerous con- 
%-ulsion.s Imforc and after delivery. She was out of bc^l on the tenth day; sevcrnl 
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Gro?s pathologic examination revealed thromhos-is of all large veins and arteries 
above the gangrenous area. Microscopic examination of veins revealed an extensive 
thrombophlebitis with periphlebitis. 

On fir.st analysis of the above case, it would appear that there is a very definite 
causal relationship between the administration of 32 doses of gjmergin and the onset 
of the thrombosis. In 1930 P. Oginzs reported a ease of puerperal gangrene follow- 
ing 42 doses of gjTiergin; however, his case had an as.sociated severe puerperal 
sepsis in itself, a possible cause for the gangrene. E. .T. McGrath^ reported the 
repeated production of gangrene in white rats by the administration of large doses 
of gynergin, tlie gangrene being due to intimal changes in the blood vessels with 
secondary thrombosis. Ergot similar to adrenalin stimulates the myoneural ,iunc- 
tions of the sympathetic system, resulting in arterial contraction, its elTect being less 
powerful but more enduring than adrenalin. Peripheral gangrene may result from 
the prolonged contraction of the capillaries or from thrombosis of larger vessels 
secondary to toxic intimal changes in their walls. 

In the above case we have tlie presence of a definite thrombophlebitis in the 
limb afTccled by subsequent thrombosis for five weeks prior to the administration 
of the gynergin. The gangrene was localized to one extremity (which would be 
unusual for ergot poisoning) and the pulsations in the right extremity remained 
normal at all times. Also, the patient at no time evidenced any of the symptoms 
of the initial stage of ergot intoxication. 

Tlie findings of most significance, however, were the microsco{)ic sections of veins 
removed from tlie upper portion of the amputated extremity. Many of these veins 
lying in close jiroximity to the larger arteries were filled with infected thrombi, with 
marked phlebitis and periphlebitis as evidenced by extensive polymorphonuclear 
infiltration. 

The extension of the infection to the arterial walla by direct contiguity or via the 
vasa vasorum with secondary thrombosis would seem more plausible in view of the 
above, than to juesupposc an atypical type of ergot poisoning jdus an associtited 
exbmsivo thrombophlebitis. 

C.\SK 2. — F. S., aged thirty-five, gravida iii, jiara ii. The first jiregnancy ter- 
minated at seven and one-half months with the sjiontaneous delivery of a macerated 
fetus; etiology not definitely stated but thought to bo due to a toxemia. Pecond 
iircgnancv resulted in an uncomplicated spontaneous abortion during the thinl 
month. 

P;iti<’nt w.'is admitted to hosjiifal during the seventh month of her third preg- 
nancy with a history of vomitijig. frequent headaches, and edema of the ankles and 
face of <me week's duration. She had had four gener.alized convulsions just previous 
to hospitalization. Examination revealed patient to be in a seinicomatose condition: 
fundus was enlarged to the size of seven and one-luilf months* pregnancy .and there 
was moderate edema of both lower extremities. Blood pressure was l-t.'i/lOO and 
the urine contained a marked trace of albumin with many hr'aline and granular 
casts. Shortly .'ifter admi.^sion she had another generalized convulsion, 

X mollified tvjM* of PtroganofT tn-almenf was instituted, .phe remained in :i s'-nii- 
comatose condition for twenty-four hours follow'ing which uterine contractions 
beg!\n. ,\fter a three-hour tineventful labfir a macexated stillborn infant was 
oelivcred spimtaneonsly. Phe imjiroved rapidly following deliverv and for seven 
days postpartum had no complaints. Temperature and jiulse remained within 
normal limit.s. Blood pressure dropped to l.'tO/sO and urine continued to show .n 
ttawe of alhumin. On the morning of the eighth day pos-i jiarttim she l.v>g:in to 
cojnjilain of pain in the left lower «‘xtreniity. This w.-is relieved by b"; gr. 'if 
morphine. Extimiiitaion reveale'I no swelling or •'•nderiics'-'. Phe continu'-d 
to h.a'.e slight pciin in the aflect'il leg for the following tltrce da vs. Tenij.'-rtiture 
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Tlie differential diagnosis between arterial thrombosis and embolism may be a 
difficult one. Emphasis is properly laid in the former upon the more gradual ap- 
pearance of symptoms and in the latter upon the sudden onset and detection of 
some source for embolism especially cardiac disease. 

Case 3. — F. B., aged nineteen years, gravida iv, para ii. First two pregnancies 
terminated in normal spontaneous deliveries two and four years before admission. 
Slie had spontaneous uncomplicated abortion one year previously. 

Last menstrual period had been three months previous to liospitalization. Chief 
complaint was vaginal bleeding of two days’ duration associated witli abdominal 
cramps. On admission bleeding was profuse; the uterus was enlarged to the size 
of a three months’ pregnancj'; and a 9 cm. fetus was found in tlie vaginal canal. 
Protruding from the cervical os was a piece of placental tissue which was removed. 
Bleeding was controlled with a vaginal packing. Twelve hours later her tempera- 
ture rose to 102° F., so vaginal pack was removed. For the following five days 
temperature fluctuated between 100° to 104° F. associated with frequent chills. 
Only physical findings of note were moderate lower abdominal tenderness and a foul 
vaginal discharge. Examination of heart and lungs revealed no pathology. 

Diagnosis, endometritis with thrombophlebitis of the placental site. 

On the sixth day her temperature dropped to normal and remained there until 
discharge seven days later. On the seventh day following the abortion, she had 
slight swelling of the left ankle associated with tenderness. The day following dis- 
charge from the hospital she began to complain of pain in the left lower extremity 
in the region of the ankle and was re-admitted to the hospital. At this time the 
left foot and ankle were found swollen, reddened, and tender. Temperature was 
103° F. and the white blood cells 30,000 with 84 per cent polymorjilionuclears. Tlie 
dorsalis pedis pulsations were identitied. 

It was now believed that the iiatient had an acute osteomyelitis secondary to 
a pelvic thrombophlebitis. Pain and tenderness persisted in the left foot for three 
days with no extension. X-ray revealed no pathology. The leg was elevated and 
wet dressings applied. On the morning of the fourth day following the onset of 
pain it was observed that the left foot and ankle were cold and cyanotic. Tin' 
correct diagnosis was now apparent, namely, thrombo.sis, and amputation of the 
extremity was advised. The jiaticnt was transferred to another hospital where a 
midleg amputation was performed the following day, followed by an uneventful 
recovery. Unfortunately no pathologic e.xaniination of the ainjnitatcd extremity wa.« 
Iierformed. 

The pre.^^eni’e of fever, pain, tenderness, and swelling in the region of the ankle 
with a paljiable dor.«alis jiedis for three days jirevious to the onset of gangrene 
obviously rules out the jiossibilify of embolism in this jiatienl. Tlie occurnmee of 
arterial thrombosis in a jiatient previously suspected of having a iihlebifis should 
point immediately to the correct diagnosis, namely, arteritis. 

t wish to e.xjircss niy tliunk.« to Dr. Chiirlfs .\. tJonlon, not only for permission 
to report the above cases Imt also for ills many .snam’slions ami klml assistance. 
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hours later spnptonis of aHcrial thrombosis in the left log occurrccl. Gangrene re- 
sulted, with extensive superficial sloughing, followed by recovery. 

In at least 6 more of the reported cases of peripheral gangrene, the presence of 
a pregnancy toxemia is stronglj* to be suspected. The frequent association of such 
a rare condition with eclampsia surely must be explained on some basis other than 
coincidence. 

Dionstf showed that the blood of eclamptic patients contained an excess of fibrin 
and tibrinogin, and Fahraens demonstrated the incre.ased precipitation rate of the 
red blood cells; also an increase in the pohnnorphonuclcar Icucoc.'i'tes and platelets 
has been demonstrated. AVe have ample evidence of the coagulation time being 
increased in the difficulties experienced in doing phlebotomies on these patients. .Any 
or all of the above could be contributing factors in the formation of a thrombus, 
hut they do not explain the production of a lesion of the intimal wall of the vessel 
so essential to the production of any thrombosis. 


COMMENT 

AVe have considerable evidence to show that the etiologic factor usually referred 
to as a toxin responsible for eclampsia is a .specific circulatory poison, the hyper- 
tension which is such a const.ant finding being one of the manifestations of this in- 
toxication. 'Wc hnow also that it has a direct ctfcct upon the capillarj- walls, in- 
creasing their pe.rinc.'ibility, and ITin.sclniannio has demonstrated the presence of an 
angiospasm in this condition. It is only a .short step further to presuppose the oc- 
currence of a toxic degeneration of the intima similar to that which occasionally 
occurs in typhoid, scarlet fever, and other severe intoxications, which plus the above 
mentioned blood changes u'ould easily account for the thrombosis. 

-An interesting aspect of this case was the finding of all the .symptoms of throm- 
bosis, except gangrene, on the eighth day postpartum followed by gradual improve- 
ment until she was allowed out of bed on the twelfth day postpartum. At that lime 
she had a recurrence of all the thrombotic .symptoms, this time followed by the ap- 
I»carance of gangrene. Apparently thrombosis occurred during the first attack, but 
tlie collateral circulation was sufiicicnt to prevent gangrene. However, allowing the 
Iiatient to leave her bed so soon after the first attack resulted in an extension of 
the thrombosis with gangrene resulting. This assumption is borne out by the 
tiiidings at operation, .A well-organiml thrombus was found in the popliteal artery 
with a more recent thrombus in the femoral artery. The occurrence of pain in the 
right leg with loss of popliteal pulsation tlircc weeks following amputation of the 
left extremity also was undoubtedly due to thrombosis. Fortunately the collateral 
circnlution was again sufllcient to prevent gangrene. 

In those patients the extent of the gangrene can never be predicted from the 
j-ite of the thromhosi.'; : closure of a large ves.^el in the thigh may only result in 
gangrene of a portion of the toe, whereas closure of a much smaller vessel at a lower 
level in a ditrerent individual may irnplicalo the entire fool. The difTcronce depends 
largely upon the cfTiciency of the collateral circulation and the rapidity of its 
development. 

llic performance of aTtoriotomy on this patient may be open to considerable 
criticism. To attempt this oi'icration thirfy-si.x hours after elosure of the vessel 
alone 'i\ill result in 100 per cent failures. Al.-^o the ojK-ration is only applicable to 
those cases where the intimal lining reinnin'- intact, i.e., in e.ases of emboli.sm; find 
even in those c.ases if operation is not resorted to promptly, degenerative intimal 
changes will occur. 

.Arteriotomy in those cases of thrombosi", such a,® above described, will cer- 
iaialy no; be succe'-sful due to the already- existing Ic-sion in the ves®''! wall which 
Vtill cause a n'^'urrence of the thrombosis following the arterioforay. 

AM. ere there is n.-a.soaable doubt as to llie etiologic factor, of coun-e, the arferi- 
otomy should 5*e atten;pi<-d, pr/widing the diagnosis is made pro:nptIy. 
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cent. Smear revealed anisocytosis, poikilocytosis, many siclde cells, and an occasional 
normoblast. Moist preparation for sickling revealed approximately 50 per cent siclde 
cells. There was an increased resistance of red cells to hj-potonic solutions. Icterus 
index 22, Serum bilirubin 1.5 rag. per 100 c.c. The Wassermann reaction was nega- 
tive, Blood chemistry was within normal limits. Serum protein was 6.25 gm. per 
100 c.c. with 2.60 gm. of albumin. Urinalysis: sp, gr. 1.014, albumin 3-plus, oc- 
casional pus and blood cells. Concentration and dilution tests showed maximum 
range of sp. gr. from 1.002 to 1.012. Phcnolsulphonephthalein test (intravenous 
administration), 45 per cent excretion in two hours. Gastric analysis .showed no 
free liydrochloric acid after Ewald test meal. Stool examinations were repeatedly 
negative. 

Boentgenologic Studies . — Teleoroentgenogram of the heart showed deiinito cardiac 
enlargement. Total transverse diameter of heart was 15.2 cm.; internal diameter 
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FIr, 1, — Gr.'iph of red blood counts and honioBlobln dolonninalions (Sabll) tlirouRliout 

tl.e period of ob.servatlon. 


of thorax was 2.'>.7 cm. Films of tlic left hand and foot revealed mottled areas of 
decreased density in the ends of the mctaearpals, the metatarsals and the phalanges. 
The rnidportions of the shafts of all bones appeared normal. A him of the shall 
showed mottled areas of decreased density throughout the vault, hut chiefly in the 
j)arietal and frontal regions. 

Course. — The jiatient was pot to bed on n high protein, higli caloric diet. Iron 
and ammonium citrate was given by mouth, and one ampule of liver extract was 
given intramuscularly daily. Although the pnlient’.s blood belongs in Group JV 
(Moss), on cross-matching 20 potential donor.s, no eompatihle one could be found. 
It was therefore impossible to give her a transfusion. The red count remained 
between 1,250,000 and 1,700,000 (fco graph of blood counts). Termination of preg- 
nanev was: thought necessary, and hyrterotorny with sterilization was s^dccted ns the 
method of choice. Ofs’mtion was {performed on Dec. 0, LOr).!. The po“toperative 























SICKLE CELL ANE:\IIA WITH PKEGNANCY 


Albert W. Lewis, Jr., ^LD., St. August] n'e, P^la. 

(From (he Depnrt mrnif; of Me.ilicine oud of Obstetrics, Fmori/ IJiiivrrsit;/ SehonJ of 
Tileilicinr anrl Grady Hospital, Atlanta, Groryia) 

S ICKLE cell .'uieiiii!! has liffured largely in nicdieal literafurc .''iiiee Herrick’ de-^ 
.Kcribed the condition in IfllO, and there have been many ca.^es rej>orted. Ander- 
son and Ware, 2, •'i four years ago, published an e.veellent summary of the disease, 
j’resenting the cases ol)served at Grady Hospital up to that time. Sickle cell anemia 
with pregnancy is rtire. LaslH reported such a etise in ID.'i-t, finding only two earlier 
ones in the literature. The following ca.se seems In be the fourth. 

REPORT OF CAfsE 

A negro woman, aged twenty-five years, was admitted to the Obstetric Service of 
the Emory University Division of (trady Hosjiilal on Xov. .1.'!, lf>'I5. Her last 
menstrual j)eriod h:id begun on Aug. l?>, ]!i.'!5. 

History. — As a child the jiatient had been unable to c.arry on noniml activity be- 
cause of fatigue and shortness of breath on moderate e.vertion. Heart diseas(* had 
first b(‘en diagnosed when she was fen. Two years later pain in both sinkles had 
been severe enough to keeji her in b(*d a we«-k. altiiough there was no swelling or fever. 
With limited a<‘tivity she then became free of all symi)toms until her marriage in 
IR.'!]. During the next four years three pregn.ancies laid terminated in abortions 
at four to seven months, the last of these occurring during an illness, s.nid to have 
been imeumonia. 

On .-Vug. ”(!, IJt.'l.'j. she was admitted to the medicid outpatient dej)artmenf. -V di- 
agnosis of rheumatic heart disease was made and restriction of activity was advised. 
The patient rcturiied on Oct. IP, ]!»:!.■», com]»laining of shortness of breath and 
jialpitation. Hemoglobin at this time was 40 j)er cent f Tallrp-ist j ; red ceils num- 
bered l.oitO.OOO; white etdls L’0,000. Alarked anisocytosis and jtoikilocytosis were 
observed, tslie was reb'rred \o the antejjartum clinic, becniise of amenorrhea for two 
months. There was no history of leg ulciws or abdominal pain. 'The f.amily history 
was apparently irrelevjint. 

Kjatninalinn. — The jialient was well develojied but undernourished. Her face afi- 
peared somewhat pufl'y. The conjunctiva and mucous niembnine.'' were e.vlreniely 
pale. Ojihthalmoscojiic, examination was negritivi', Hreasi secretion was present. 
The h-ft border of cardiac dullnes« was ]] <‘m. from the midsternal line in the fifth 
inten-o'tal space. The right border of dullness was 4 <'ni. out in the fourtl!. Xo 
thrill tvas present. I’here was u din.^tolic sho.-k tit the base. The firs! and second 
sounds at thi' ajwx were clear and of goo*! quality. There wtis a soft, blowing, 
systolii- imiriiitir iit the ajs-x iransrnitfe<3 to the base. The pulmonic second sound 
was accentuated. The ntdial jtulse. wert: equal, synchronous, and of good volume. 
The fundus uteri w.-is jialpal.ile .1 i-m. above the s.vtnjdiysis' jndjis. The liver and 
splfxm Were imt felt. Tiic eervix was softened. Goo<Je!l 's and Hee.-ir's signs were 
pre-ejit. The uterus wa- symmetrically enhtrgcd and softened. The extremitic"- 
presented no scars or ulcers. 

l-ohuratory h indiKf's. — iX'ov. I.", Ip;;."}. j Hemogj^j,;,) c<-nf /Tallqvj*;}; 

!,.dfO,oriii; h ut-ic-ytc- git.sie't; Meat roj-l;ih-< )s-'i j».-r f'-nt: lvinj>hrs-tvfe. go j»-r 
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essentially the same. Serum albumin was 3.35 gm. per 100 c.c. There was a soft, 
blowing, systolic murmur at the pulmonic ai'ca. Persistent albuminuria. Grade 2 
to 3, was present throughout the period of observation. 

COMMENT 

This case e.xemplifies the rather common error of mistaking sickle cell anemia for 
rheumatic heart disease. In addition it suggests an interesting line of supposition. 
Yater and Mollario mention the fact that two pregnancies in their patient had 



(•'Ik- — Kilm cC loft liantt wlilcti .sliow.s (U’creascil tlonnlty (n t(ie oil'Is of tin: iiicta- 

cariial.s ami the plialunKCs. 

lerminated as abortions. Our patient had had three abortions atid no full-term 
pregnancie.-;. .'^ickh: cell anemia :ts an etioh)gieaI agent in habitual abortions is 
suggested. 

Jl is well rci-ognized th.'il sickh* cell anemia exists in both an active and ti latent 
state, but the causes ,iT exacerbations jind retni.«sions are not kmmn. .Since there 
was !i definite remission following termination of jircgtmncy in this i>atient, the 
possibility exists that {.regnancy was causing an exacerbation, .“^ince pregnancy was 
not rdlowcd to continue to a spontuneou,- termination, further cases must be studied 
la-fore a condu-ion cati Is- reached. 

The bone changes as shown by x-ray have le-eu mentioned often.*'-* The-.e ate 
oxemjdified in Figs. 2 to -S. 
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course was uneventful. She was kept in the hospital for observation until .Tan. 2i3, 
1936, and when dismissed she was greatly improved. The patient was readmitted 



FIb. 2. — PhotoBrapIi of tcleoroontBcnograin wliicli .‘sltow.'f <teflnlte cardiac l)ypertropli}‘, 
a typical feature of .^Icklc cell anemia. 



I'm. — X-r."ty fif skull flmwinic rr.ott!*-d ana.*; of <l«~crr-a.««-.! rpn.«:!(j- throucljout Ik*' 

vault. 

for furshcf study on iVb. I’J, 19;:*;. Tijc red count at thi.*- fin’,e ■svris 'Jf4OO/iQ0 with 
hemoglobin ot 49 j-'r cent (Sahli). Tla? phvnobulphonfjdithaleir! te'^l revealed 86 
per cent excretion in two hours. Th** conceclnitien and dilution lc‘=t.» remnined 
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CASE REPOR.T 

Sistory . — ^Witli tlie specimen the following data liavo been submitted to the 
laboratory: Tlie patient is an American born, Jewish woman, aged thirty-four 
years. Slie has one child wliich is sixteen j-ears of age. Tliirteen and three years ago 
a cervical repair had been performed. She complained of dull pain in the back and 
lower abdomen wliich was gradually getting worse and was most marked during 
menstruation. The physical examination revealed a moderate tenderness in the lower 
abdomen, a slight enlargement of the uterus, and an induration and scarring of the 
vaginal portion of the cervix. A vaginal hysterectomy had been performed, from 
which the patient was recovering satisfactorily. 

Gross Examination of Specimen . — The uterus and the left ovary were submitted 
for examination. The uterus measured 9 by 5 bj- 4 cm., its wall was 20 mm. thick 
and on the posterior surface of the fundus there was a circumscribed, subserous. 



Klf,'. 1. — Pour ray futiRri in .a .'uiiall retention cy.st of tlic cervix uteri. Note tlx; 
accumulation of exudative cell.s about tlie funpi. Mapnitlcatlon XIOO. 

grayish white node 20 mm. in diamclor. The inner lining of the ulcnis was .«moofli 
and light j-ellow gray, and in the vaginal portion of the cervix .scvcnil shallow, 
irregular depressions were found which radiated from the external mouth and 
alternated with liny cy.«ts M-hieh were filled by a mucoid material. The cervical canal 
was lined by an ijitact and pale mucosa. The ovary which measured 4o by 40 by 
22 mm. contained a hemorrhagic corpus luteurn tind a small, thin-walled serous cyst, 
Microscopic Examination . — The nodule of the fundus of the uterus proved to be 
a simple fibromyorna. The endometrium shoived the changes of pretnensf runl hyper- 
plasia. The cervix revealed a slight hyperplasia of the glands with cy.stic dilatation 
of some of the glands and a moderate jieriglandular fibrosis, In the vaginal j»ortion 
of the ccrvi.\', closely adjacent to the surface epithelium and separated from it by 
a thin laver of connective tissue, there was a sm.'ili cyst which was surrounded by 
accumulations of round cells and %vhich was lined by an intact, low cylindrical 
epithelium with basal nuclei. The cyst was filled by a vacuolated, mucoid mnte,-inl 



JAFFK: ACTI^'0^rYC0TIC GRAXtriAi^i IX RKTFXTIOX CYST OF CFRVIX 071 

The quo.'itioii arises as to flic presence and cfTect of renal disease in fhis patient. 
With no liisfory of previous acute nephriti.«, a normal blood pressure throuphouf the 
period of observation, and improvement of phcnolsuljihoncjdifhalcin excretion with 
remission of the anemia, the probability is that the evirience of kidney disease is 
on the basis of the anemia. Nephrosis is to be considered. 


smiMAnv' 

1. .\ ease of sickle <‘ell anemia eomplieated by ])rep:uaney is jtresented. 

2. Si(;kle cell anemia as a jins.^ible cause of abortions is sufffie.sliol. 

.'1. Prepnancy as a factor in exacerbations is considered. 

4. This case is published with the hope that further cases will be studied to con- 
firm or disprove the suppositions presented. 
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.ACTINOMYCOTIC OKANULES IN A KETENTION CYST OK THE 

CEKVIX UTEEI 


1C II. .Iaffk. AI.l).. CTiirAcio. Iij.. 

(Front thf Drjiartm, at of Vatltolotitj of (hr- Cool: County Kosjiitot an,1 (hr Cihliin 
}ft viOrial Lalionitory of ihr Grant JJospital) 

A (FnXOMA'COtSl.S of the internal female .'■fx orpans is beinp rejtorted with in- 
creasinp fn'quency, and in the majority of the cases the le.'.ions tire found 
to afl'eet the ovtirii's, fallopitm tubes, tind ptirametria. Most of the authors who 
have n>vie\ved the literature or litiie de.-^eribed ]tersnna1 observations emphasize the 
preat resi.slance of the uterus to the infection, sttitinp that if the uterus does become 
itivolved it is due to the extension of the process from the j>arametriuni tNiirnberper,' 
Ibuiiel and Mavrodin," Cornell," and othets). The actinomycosis of the ovaries, 
tubes, and parametria is usmdly .'■ecomlary to an infection of the intestine, par- 
ticularly of the cecum or tijipendix. Prom the intestine the infection sjireads to tie* 
ovaries and panimetri.'iu tissm* i-ither reiroperifonetilly or inf raperitonc.ally alonp^ 
]>ericis-;d or periti}i|H‘ndice,‘d ndiiesions. Jllasek* h:is jiointed out that the actino- 
mycotic infection may propress while the primary lesion at the jioint of eiitnince jn 
the intestine heals. It leipiires' then a very careful histolopic <>x:imin.'i!ion in order 
to detect the ri-siducs of the inili.'il lesion Ju the inte.-tine, JJaniel and .Mavrodi.a^ 
rt'fer to the I'.xlcrn.al penttali;i as ti pO'~ibIe jiort of entrraice (if tlie inf<s’iion. 

}■ ro;n time to tinn-, however, cas.-- are des-rit*e<! which suppest that the rriv funpu*' 
!nny directly infest tlse internal female the i-timary h siiin heinp bs-aSed 

it! the uterus. With tx'-pard to thi* primary actinomycosis of tie* uti-.i-us^ ,,0 obs'-rvn- 
tien is of inten*-; which 1 Imvc re-eatly n-ade and wiiicii indicates tluit *!;<• infection 
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affinity to the acid stains (Pig. 2). Some of the protrusions were enclosed in tlio 
large multiniiclear cells and showed evidence of disintegration (Fig. 3). 
In sections stained after Grani-Weigcrt the central portion showed branched 
and segmented filaments which were thicker than those commonly seen in actino- 
mj'cotic granules. The filaments contained tiny, spherical bodies which stained 
deeper than the surrounding structures. There were small crevices in the center 
of the bodies in which flattened leucocytes were located. 

When the ray fungi were discovered in the subepithelial cyst, serial sections wore 
made from the remaining portion of the paraffin block and numerous sections were 
taken from the cervix, but no other bodies could be detected. 

DISCUSSION 

The identification of the granules in the small cyst of the cervix as actinoinyccs 
rests entirely upon their morphologj* since no cultures were made from the content 
of the cyst. The structure of these granules is so typical tliat they undoubtedly 
belong to one of the varieties of actinoinyces which, in living tissue, form club-shaped 
thickenings of the free ends of the mycelia. In all the cases of actinomycosis 
of the uterus described in the literature the diagnosis was based upon the demonstra- 
tion of the characteristic bodies either in sections or smears. 

A structure which can be confused with actinoinyces is the actinophytic evolution 
form of certain bacteria, notably staphylococci (Botryoniyces). In chronic suppura- 
tive osteomyelitis the stajdiylococci form occasionally compact clumjis which arc sur- 
rounded by a homogeneous .shell. Berger, Vallee and Vezina^ have recently described 
a staphylococcic actinophytosis of the vulva. It is, however, only under low power 
magnification that the stajiliylococci granules can be mistaken for actinoniycos, 
since the finer morphology' is diflerent, tlie former being composeil of cocci, the latter 
of branched filaments. 

How docs the actinomyces gain entrance into the uterus? In order to infect 
the actinomyces must find a break in the continuity of the tissues. The 
case of Giordano which is often quoted in the literature concerns a woman, aged 
sixty-four years, who used to feed her chickens with grain. Her uterus was prolapsed 
and on the posterior lip of the vaginal portion of the cervix there was a small, 
indurated area. The external uterine orifice was half open and the cervical canal 
contained thick cloudy fluid in which the characteristic sulphur bodies wore suspended. 
Vaginal hysterectomy was followed by coniplele recovery. Giordano suggests that the 
spores of the fungus were present in the grain used for feeding the chickens and 
that they might have settled on the eroded and prolapsed (■ervix of the uterus. This 
is the only case in which the [jatient had anything to do with grain. In two in- 
stances the actinomycosis of the uterus followed an instrumental abortion (Ilnsel- 
horst" and .Turighans*'). In Ilasellior-sf ’s case a fistulous tract extemhal from near 
the internal uterine orifice into the left parametrium which w.as the site of a 
sclerosing, .•'■ui)j)unitive intlammation involving the left tube, the sacral l)one and 
the fifth lumbar \'ertebra. .Tunghans’ case show(>d an iristrumeulal perforation in 
the anterior fornix of the v;igin;i from which the Jictinomycotic infection seemed 
to have taken its origin. In the c!t.‘-e.s descritied by Btirth” tind Tielze,ie the infection 
was fniccd to ulcerative lesions caused by ininiulerine, contrace|lti^■l,‘ pess.arics. In 
th(' case.' of Mitra'' and f'liri.“t(dler’- the mode of inft'cfion is ob.'cure. 

In the case which I have de.'crils'd it is jio.'-'ible fliat the fnngn.s may have been 
inoculated info the cervix during Ibe repair performed three years previon.xly. The 
.Spores of ticfinomyce.'- are miieh more widely distributed tlian formerly a-siimed. 
TIse fungus is eitlier of huv viruh-.m-e or tin* re.-i.'Iariee of Ibe ti-sue.' is strong enough 
to prevent the spreading of fie- infection. In favor of the later e.xplunatiori is th" 
findin" of regressive chnngex of tlie mycelia and esf»-cinlly tie- jdmgo-'ytods of the 
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ACTINOMYCOTIC GHANULES IK RETEKTIOK CYST OF CITinX C73 


which contained largo, multinucleated cells with vacuolated cj'toplnsm and poly- 
morphonuclear IcucocjTes. The cyst also contained four roundish bodies which 
measured 100 microns in diameter and were surrounded by accumulations of leuco- 



Kltr. 2. — Hay fungus surroumled by pus cells an<l macrophages, Magniflention XGOO. 



cy:e» ant! rnuitinuclcar (Fig. Fj. Ti-.r-'-i- I-’-iies of a liorgogcneoti*- 

center and a p-'-riph'-ml 7r.v,<' c.f regubir. elab-^-’inpr-i |<ro;n:‘^ien» ■nlii'-h had a grv.S 
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On admission the temperature was 100.8° P. by mouth, the pulse rate lOG, 
and respirations 34. She was rational and not excited, she answered questions 
readily and intelligently. 

There was a soft, blowing systolic murmur which was best heard at the apex. The 
heart rate and rhythm were regular, and there was no apparent cardiac enlargement. 
The blood pressure was 13G/70. 

The abdomen was moderately distended. It was believed that peristaltic activity 
could be seen in the upper left quadrant. There was some left-sided tenderness and 
also some rigidity of the left abdominal muscles. The degree of rigidity was difficult 
to determine. The uterus was enlarged to the size of a normal seven months- 
pregnancy, but the fundus was high and lying definitely to the right in the upper 
abdomen. There was also evidence of intestinal distention. No peristaltic action 
was audible on auscultation. 

On bimanual examination the head of the child was found to be at the entrance 
of the birth canal but was not engaged. 

Preoperative Treatment and Course. — presumptii’e diagnosi.s of intestinal 
obstruction had been made by Dr. C. H. Bair, the attending physician, and the 



FIr-. 1. — Pliotograpli by Dr. B. L. Saylor showing dilatation of sigirioltl colon. 

history, along with the evidence found on phy.sical examination, strongly snjqmrtcd 
this possibility, but it was difiicult to dctcrinine the source of the intermittent pains 
as the fever suggested some type of infection M'ith premature labor pains. Accord- 
ingly, it was decided best to treat the patient conservatively with eontimious duodenal 
drainage by the use of tlie Wangensteen apparatus. 

A so.apisuds enema given one hour after admis.sion returned clear, and a moderate 
anioiint of fiatus wa.s e.x])olled. Despite tlic fact that the i)aticnt complained of 
.severe pain, opiate.* and other sedatives were withheld. Water wa.s given freely 
by mouth and removed through the drainage tube. 

Eight hour.* later the clinical condition was nnimjjroved, and it wa.s evident 
the drainage apparatus wa* not relieving the distention. In fact, the abdomen w.as 
definitclv more rounded and tense. The temperature had ri.«en to JOi’.G® E. .and 
the pulse nitc to IIS. One thousand cubic centimeters of normal .'■aline v.-ere given 
intr.avenou.^ly. A blocsl .'•agar reading revealed 123 mg, per 100 e.c. After a t.econd 
consultation, it wa.* de-dded that immediate ojs'rafion wn* .advisable. 

Operative Proerdure and Finding .'-. — The ofieration wa* carried out tv.-elve hours 
after admission under nitron.* o.vide, o.xygen, and ether. A left paranjedi.-tn inci-ion 
was made from r> cna above the umbilicus to a point m>nr the pubic /n-mphysis. Up- 
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inycelia by niultinucleatcd inuLTopliages in tbc cytoplasm of wliicli Ihoy disintojirafo. 
Thai the granules did produce some irrifalion is sliomi by tbc accumulation of pus 
ceils and inacropbages about tbe granules and the round cell infiltrations wliicb are 
confined to tbe vicinity of tbe cyst wbicb contains tbe granules. Thus tbe case may 
be considered as morphologic, confirmation of tbc bigb resistance of tbe uterus to 
infections vitb Die ray fungus. 

SUMMAHV 

In a small retention cyst of tbe uterine cervix tj^dcal actinomycotic, granules 
were found incidentally. Tbe infection was well localized and did not .«bow any 
evidences of progression. These findings seem to illustrate tbe high resistanci' of 
the uterus to tbc infection with tbc ray fungus. 

Tbc literature on primary actinomycosis of the uterus is di.scussed briefly. 
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LATE Pl^EClNANC-Y COIMPLICATED BY INTESTINAL 
OBSTRUCTION DUE TO AN OPENING TN THE 
.AIESKNTERY IN A YOUNG PRUinL\KA 

Gkouue II. P»i8<'HorF, !M.D., axe Cbahj.f.s C. Pixkkutox, M.D., 

Akrox, Ohio 

TXTHSTIX.AE fibstruction due to a loop of bowel bi'coming htrangulafed in a con- 
genital opening of tbe mcsmitory is r.are. The followiii" is a report of .•.iicb a case 
oci’iirring in a young jirimijiara .^eveii months jiregnant. in wbicb it wa.« cpiitc 
diflleull to differenliate tbe |iain due to prissiblc bowel obstruction from that dm- 
to premature uterine contnict ions. 

The jcitient, a white prirnipara. a^ed twenty-one, M'Vcn months jircijn.'int, 
entered tbe City Hospital of .Akron at midnight, April 1 !*, If.'Jti. Her cldcf eorn- 
plaintN on admission were .'•evere eramplike pains over tbe entire abdomen ami 
marked nausea, with vomiting. She bad Is-en ill for about ten boar.''. Tlie on.'-et bad 
IwH-n rather abrupt with incn'asing .<-i'verily of tbe symptom*-, .‘''lie bad bad no bow<>! 
imncinent*- .-uls^etpa-nt to tin* ons’t but ,-be did recall pa--ving .“ome fiafti.'-. .About 
fear to six lunirs jifter the onset of the illno'-- she iM-gan to fer -1 quite di-tended. 

T lien* was no bisiiiry of snrgirai »«pemlion in the past ami nr* oilier »**'>'rit!:d 
iiis-ory na>* elicit**.]. A rvbit** bloiv.j i-ount .slmvvf'd 2'i,ttti 
e**Tit poiymorphotitK-Ieai'. Tie* urine slmwe-l 2-phm .-ugar wjtlj 
ami ma.ny pus odK-. 

/. 'ociiurttotfi. — 'j’h,* patie'it was a w*-i!-r!'i*.!ri'hc:l yourrr 
1“’ 1 atvl apix-aring quite ill. Her T^-.-pinilior.-* were in-r*-;!*-.'-! 
r.avi" atta-'h*- *‘f •' ratiqdsf.c 'pain in th** alebitrcn, ei'ti'.iag 
v'.erv three fj> fotir rtiimitei. 
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travenously. At 9:00 p.m., pitressin 1 c.c. and morphine, gi’. Hi, Averc given. At 
9:15 p.ir. the patient had an involuntary bowel movement consisting of a moderate 
amount of liquid feces. 

Postpartum Course . — On April 22 the Wangensteen apparatus was still in use. 
One cubic centimeter of pitressin was given every four hours for six doses. Sodium 
luminal, gr. ii, ■wms given as a sedative and the patient was allowed tea and ice 
chips. Between 1:00 A.^r. and 8:00 a.m. the patient had four involuntary bowel 
movements of liquid stool. The uterus was firm, the lochia normal, but the abdomen 
appeared to be slightly distended. During the evening the patient felt well enough 
to read for about an hour. 

The Wangensteen apparatus was discontinued. At 8:00 the patient was 
given a glass of milk and 8 gr. of sodium ortal, and at 8:15 p.Jr. there was a 
voluntary stool which was of liquid to soft consistency. 

On April 2.8 the patient had slept fairly well but awoke with a somewhat rigid 
abdomen and a rectal tube was in.scrted for relief. Patient was given a liquid diet 
on this day. There was a normal bowel movement in the morning and an involuntary 
one at 5:80 p.m. The day was ofherwi.se uneventful. The temperature miiged from 
99 to 100.4" F. 

Her general condition now began to improve rapidly. On April 24 she received 
a soft diet. No more involuntary bowel movements occurred. On April 20 the skin 
clips and retention sutures were removed and the temperature and pulse j'ate reached 
normal. On April 28 the abdominal wound gave way in the lower portion. The 
wound edges were separated and a quantity of foul-smelling pus escaped. A rubber 
tissue drain was inserted temporarily into the wound to aid the drainage. 

The patient was placed on a regular diet A})ril 29. The remaining course in the 
hospital was uneventful. The wound infection cleared up rapidly and on May 8 the 
patient was discharged in very good condition. 

d'he baby weighed 8 pounds, 4 ounces at birth. .She was taken direct to the in- 
cub:ifor and received formula feedings by gavage a7id infusions of 5 per cent glucose 
in normal saline, GO c.c., for the first two weeks. On .Tune 9, 1980, she weighed 
5 pounils, 1 ounce and at the time this is written, is in her twelfth week in good 
condition. 


B6cl6re, C.: The Passage of Lipiodol Into the Tuhe.s and Into the Peritoneal 

Cavity. Has It Dangers? Bull. .Soc. d’obsl. et do gynec. 25: 449, 198(i. 

During the ji.'ist ten years the author has performed more than 800 hystero- 
■silpingograpliies, lie has also performed the test on 220 women who had ut(“rine 
hemorrhage, and he has never observed :in\' accidents as a ri'sult of this, excej)t in one 
case where salj)ingitis occurred. The author is firmly of the belief that the sj>ill of 
lipiodtd into the peritoneal c;ivity has absolutely no danger. Even where Ihcrf* is a 
chronic infectifui of the genitalia and in the uterine cavity itself, it is astonishing 
how remarkable is the lack of peritoneal reaction froiti this procedure. f)n the other 
hand, the p:i«sage of lii)iodol into the tubes does carry some risk with it. In about 
1 per cent of the cases a .‘•alj>ingitis flares up. 'J'his, however, of-curs only in cases 
of cvsiic .‘•aljdngitis. The discovery of (-y.^tic snlfdngitis by means of hystero- 
salpingognipliy has l)e(‘n a revelation to the author. Jn Gf. cases of sterility examined 
by this procedure, he found cystic salpingitis in per cent. .Also, in a s'-ries of 75 
imses with uterine hernorrliagc of unknown origin, the aiitlior found cystic saljdngifi-' 
in 2ti per cent. Fontniry to many authors, Bccb'-re is of the opinion that uterine 
hemorriuige of unknown origin is not n contraindication to injection of lipiodol 
inf(* the uterine cavity. 


.1. P, OctTt.tti’-'- 
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1)11 oponiiig tlie iirritoncura quite a large amount of cloudy, seropurulont fluid was 
found which was removed by suction. Tlie enlarged, gravid uterus and the greatly 
di.stcnded loops of bowel made c.xploration cxccedingl}’ dilTicult. 

A circular opening with rigid walls, which easily admitted two finger.'^, was 
found in the mesocolon of the sigmoid near its midportion, and a loop of redundant 
.sigmoid had passed through the aperture, becoming firmly incarcerated and ob- 
structed. All of the colon pro-ximal to the obstruction was distended and filled 
with gas and large .soft masses of fecal material. Two loops of bowel directly 
involved .at the .site of the ob.struction were dilated to about six inches in diameter. 
Thi.s extreme colonic di.slention pre.'^sed upward against the diaphragm forcibly and 
extended from that region downward into the culdesac space posterior to the uterus. 
The enlarged uterine fundu.s was pu.shed far to the right and all of the available 
abdominal space was occupied by the viscera under the utmost pressure. 

A rectal tube wa.s inserted during the operation in .an elTort to collapse the atTcctcd 
sigmoid but without success. A trocar was then thrust throiigh the distended colon 
and the compressed gas and fluid contents were removed with resulting collapse of the 
bowel. Contamination wa.s controlled by a purse-string suture at the site of the 
puncture and the bowel carefully clo.^^ed with intestinal catgut. The obstructed por- 
tion of the bowel was freed from the hole in the mesentery and with the exception 
of one questionable area on the antimosentcric asjicct of the loop, which had been 
strangulated, the bowel appeared in good condition. Ilecanse of the generally 
unfavorable condition of tite i)afi('nf. nothing further was done, Tlie incision was 
closed without drainage. 

I'ostopnntivc Trralmtnt and J'roiirc.ss . — The patient wa.s given 1,500 c.c. of 5 per 
cent glucose in normal saline intravenously and external heat was applied. Surgical 
pituitrin wa.s withheld for fear that uterine contractions would result. A rectal tube 
waa introduced and colonic irrigations with warm normal saline were carried out. 
The rcluru.s were colored but no fecal material apjieared. 


The perineum was prep.arod for a iiossiblo inevitable jire.mature delivery and the 
Wangeii-sloen ap[)aratus was again inserted. The temperature ranged from 100.2° F. 
to 1011.0° F. and the jmlse rate from lid to 12S. A culture from the ahdorninal 
fluid tahon at the time of ojieration rei'caled no bacteria to be present. On April 
20 the patient slept well when undisturbed by the irrigations, the returns of which 
were light brown in color. A few small flnke.s of fecal material appeared on this date. 
Morphine sulphate, gr. pj, was given twice on this date for pain, and 1,500 c.c. of 
5 IKW cent glucos-? in normal saline solution was given intravenously twice daily. 
The temperature and pulse rate remained about the .=am<'. On April 21 the patient 
passed a large amount of brown liquid stool at about -OtJO A.j.r. and was placed 
on a liquid diet. 


At about r..M. the patient '.s membranc.s ruptured s[)onf!ineou.'=ly. Jfcctal 

cxainin.alion rovc.aled the cervix to be about 1>A cm. dilated. The patient was trans- 
ferred to the luatcruity division wlicrc she began having acute labor piains nbo'it 
forty-five minute.-- after the tuomljranc.s had ruptured. A s-'ultctn.s hinder wn*- 


tlrrnly applied. A 
severe. At 5:00 r 


t 2:1.5 r.j,t. :i bloody show ajtpcarcd ;ind the jinin.'; l)cc.an;e more 
Jt. r<?ctal exansireit ion show<?d -1 cm. dil.atation and thi- cervix was 


tliinsiing. Diintntsoa wtis complete at t 
delivery r<x:n> where ,*.he .'^j'orstauettuslv 
-i:50 r.t-t. The placema v.-as c,vpre*-.-j*<i 
arid fij'.jnd to Ik* Infundin, b; 


i:50 r,;.E., and the jcitienl was 
delivered a living, preamture 
by the modified Cre,h'' method 
; c.e., wT;5 givc.u t !iie:uianeot).“Jy 


lake SI to tim 
baby girl at 
at •e:55 r.v. 
at this time. 



After delivery a 
d the ps-.tient W'Sis 
r. ar.d the pul 


rssrtrd 

Sr.ovc-d 


lube wai rein^erte.i, 
to her rm’-m. Th" te: 
fi;) {n 12‘1 on this 


the rdviominal binder applied. 
r-”,-rit?.:re ranged from 10-'), -5’ fo 
.\t ?:()■' s!;e r-''eivf‘.d 




680 


AMERICAN- JOURNAL OP OBSTETRICS AND GYNECOLOGY 


on speculum examination revealed to be eroded, cystic, and had a small cervical 
polyp protruding from external os. Uterus was well anterior but the size could 
not be made out. No masses or tenderness was felt in either fornix. 

Operation . — Laparotomy two hours after admission revealed the following: Tlie 
peritoneal cavity was tilled with free and clotted blood, and after removal of some 



•1' It?' 1. Schematic drawing of ruptured right tubal pregnancy and unrupturcd left. 



Fig. — HSgli powcrrd mlrroplifitograpli of h-ft tube, sliou’lng young 

ciiorlonlc villui-' within tlu' lurn'T), Tliff wali lining tlie imuf-n is cotnpo.'U'd of th'Ciihinl 


of the clots the left ttdnexa appeared (o be norttial to liie examining luind, but ilui 
right tube was felt to be ruptured. The right lube and ovary were removed. The 
uterus ajijK’ared definitely larger than normal and two small filiroide the size of a 
hazelnut were <ui tlie anterior wall of the uterus. Tlm-e were enucleated and the 
rent was elo-ed over liy interrupted ehromie No. 2 Future^. Tnwpeefion of (he left 
side immediately Ix-fore clo'ure revealed a dlljitution in rnidporlion of the IiiIk' which 



BILATERAL SDIULTANEOUS TUBAL PREGNANCY 


Willia:m Lkvixj;, ^LD., Bkoukia'N, X. Y. 

(From the Oheictric aval Gynecotonir Service of the J)cth-Fl llospila}) 


B ITjATERAL Fiinnltrincous tubal prcpiancy i? infroquant cnoupli and at times 
might bo elusive enough to justify the report of this ease. When the enlamily 
occurs in tubal pregnancy, laparotomy and ligation of bleeding vessels is of 
paramount importance and when this is done, examination of the ojiposite adnexa 
is equally if not more important. As will be shown later, the unruptured tube 
on palpation, at the outset was (;onsidered normal, but actual visualization before 
closure revealed tniother tubal pregnane}-, which if overlooked might have proved 
very unfortunate to the patient and embarnissing to the operator. 

The presence of a bilateral corpus luteum leads one to doubt whether the cyclic 
maturation of one follicle is the accepted order. Here both ovarie.s had corpora 
lulea present, and Jindoubtedly the maturation of two folliclc.s had taken place: two 
ova were extruded and each j)rol)ably fertilized in their res])et!tive tubes, and there 
arrested to give us this rare condition of bilateral concurrent tubal pregnancy. 
The only other condition which might account for this is suporfetation, whicli would 
be difllcult to prove. .Sirtlice it to .«ay however, that the pathologic report dO('S 
not substantiate the pre.'Once of embryos of dilTenmt lengths of gestation. 

fcieglcr reported a case in which one side had a ruptured tubal pregnancy, while 
the oi)po.site side showed evidence of a tubal abortion. He reviewed the literature 
nnd, although tiu; first en.<-e was reported in ISt'O, only Ifi aulhenfie cases were 
found to be on record according to Schochardt, quoting Cheval, who reported another 
ca.se in Hi2S. Tn IP.'!] Meyer found that there were 28 authentic cases. .Vnother c.ase 
was reported ii.*. recmit as Itkig. by F. J). Johnson. 


Case Uepart. — Mrs. H. M. (Hospital number 72002), white, (hirly-six years old, 
.-idmittcd to the .service of Dr. Oginz, complainittg of fainting .spells, pain in lower 
abdomen, and prolonged scanty immstruafion. .‘'he was married thirteen years, 
had 2 spontaneous dcliverii's, twelve :ind eight ycar>. respectively, .'^he hrol had 
thrci- induced abortions siina* her last delivery, the last one fotir years tigo nnd all 
were uncomplicated. Catamenia .•■•et in at twelve ye.'irs of age, regular every twenty- 
eight days and of ihn-e days’ duration. Ib-r last regnl.-tr inenstrna! jicriod wa*. 
.Time 2'2. On .Tuly 20 when the period was expected .she began to bleed rather 
scantily nnd enntinm-d to bleed until two days l.>efort‘ admi'^sion v.hen she prs'-sed a 
large clot. On thi* day of admission, .\ug. 7. sic- ex’p.-riei!reil dull pain in tie- 

lower abdomen ami had two fainting spells. During admission to the Itospil.*!! the 
adntirting jiliysician noted another fainting spell and she fainted agaiti one hour 
I.'itcr while in Is-d. During the last fainting .‘•^icl! she w,'i>.- cold and clammy and 
there w.as n deci,},-] drop in her blood jwe^siire. The .above bi.-tory was sufii.'ienl 
to lead one to tla.* inevitable eon<‘l!j>-i<.n of a rupttired tubal pregnansv for the 
p’lysi-al cxtifnin.-ition w.ns of verv little vtdue. 
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Hight tube was dilated about 3 cm. from fimbria. The serosa was dark red, 
wall was thin and ruptured in the dilated area with blood clot in which were present 
chorionic villi. 2so fetal parts were found. 

Eight ovary had a corpus luteum 30 cm. in diameter. The 2 fibrous tumors each 
1 cm. in diameter presented interlacing whorls of fibrous tissue. 

Microscopic Findings . — Section of right tube showed layers of the tubal wall 
completch' disoriented by edema, congestion, and infiltrated by numerous masses 
of trophoblasts. The tube proximal to the area of gestation showed edema, con- 
gestion, and Icucocj'tic infiltration but no ev-idenre of previous chronic infiltration. 
Section of right ovary showed a large vascularized corpus luteum and an occasional 
follicular cj'st. 

Section of left tube showed the lumen occupied by numerous chorionic villi; the 
mucosa had been replaced by a thick zone of deciduoid cells. The tubal wall was 
intensely edematous, congested, and diffusely infiltrated with small round cells and 
polvunorphonuclear leucocytes. Section of tube proximal to site of gestation showed 
no evidence of chronic infiltration. 

Diagnosis . — ^Eight tubal gestation ruptured, left tubal gestation unruptured, and 
right corpus luteum vera. 

The postoperative course was rather stormy. Immediately after the operation 
she became markedly distended and the distention was limited to the upper abdomen. 
On the fourth postoperative day, daring the expulsion of an enema, she snddenly 
felt a puffing up of the left labia, which soon became ecchraotic and swollen. This 
was later determined to be a ruptured varix in the left vulva. Alter applying pres- 
sure and cold packs to that area, the bleeding was controlled and ecebjunosis spread 
to the opposite side down the buttocks and to the left groin and lower portion of the 
abdomen. On the day of discharge the eccln-mosis had entirely disappeared. 

On the eighth postoperative day, the patient evi.seerated and was taken to the 
operating room and the abdominal wound resutured. For two days after the re- 
suturing of the abdominal wound, distention continued and was combated by enemas, 
rectal tube, and pituitrin. After that the postoperative course was uneventful. 
The patient was discharged on the twenty-fourth day after the operation, and at 
that time the abdominal wound was intact and firm throughout. The ecchymosis 
from the ruptured varix had almost entirely disappeared. Taginal examination 
revealed the cervix high in the vagina and freely movable. The uterus was found 
in normal position and both fomices were normal. 

1363 Eastesx P.»f.kwat 


Yamabe, A., and Yun, T. W.: A Case of Spina Bifida Diagnosed During Preg- 
nancy, Jap. J. Obst. & Gvmec. 19: 119, 1936. 

In a case of bydramnios the authors could not make a diagnosis of fetal presenta- 
tion- They, therefore, took an x-ray picture and were surprised to find a case of 
spina bifida. After delivery they verified the diagnosis. They emphasize the 
necessity of x-ray pictures in all cases where malformations of the fetus are 

suspected but not diagnosed for certain. 


J, P. Gp.eexhill. 



LEVINE: BILATERAL SIMULTANEOUS TUBAL 

was concluded to be another tubal pregnancy- The ovary on that side showed the 
presence of a recent corpus luteum. The left tube was removed, leaving the ovary in 
situ. Tlie abdomen was closed in layers. 

Pathologic Report . — Specimen consisted of 2 fallopian tubes, right ovary, and 
two small fibrous tumors. The left tube was dilated 5 cm. from the fimbriated 


SCHOOL OF WUR 



Pig-. 3. — High powered microphoto^-aph of right tube, showing the wall lining 
the lumen entirely converted into decidual tissue. Note the irregular character of 
the decidual cells. 



end to diameter of 2 cm.; the serosa was dark red, glistening, no rupture. Sections 
showed thin tubal wall with lumen filled completely by chorionic villi within which 
was a complete amniotic sac which contained a tiny curled wormlilve embryo 2 cm. 
and % mm. across. The mesosalpinx in relation to this part of the tube contained 
dark hemorrhagic material. 


In In 
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Patient was admitted to the Beth-El Hospital on Aug. 26, 19.35. Lungs were 
negative. Heart presented a systolic murmur at apc.v and slight tachycardia. Gen- 
eral examination otlicrwisc negative. 

Abdominal Examination . — Eclaxed abdominal wall. Midlinc scar of previous 
operation. Fundus palpable two fingerbrcndths above the symphysis. Above the 
fundal mass, another mass the size of a largo orange was palpable, with smaller 
masses transversely across to the right side. Tliesc were freely movable with a 
sense of hardness like that of small parts. Ko fetal licart sounds were heard. 

Vaginal Examination . — There was visible vaginal blooding. Cervix high and in 
the axis of vagina. Abdominal nia.ss was movable with the cervix. Fomices were 
negative. Uterus could not be mapped out dehnitely. 

The Friedman test was done on August 27 and reported negative on Aug. 29, 19.35. 



Fig. 1. 


X-rays were taken on August 27 and on August 30, with following findings: 
“Fetus Ij’ing transversely across the abdomen with head on the left side anteriorly, 
with the fetal spine almost at right angle to the maternal spine. Tliere is no definite 
evidence of overriding of the skull bones. It appears to be extrauterine. ” (Fig. 1.) 

Hysterography was performed by injecting 15 c.c. of lipiodol into the uterus and 
x-rays taken, one after injection of 10 c.c. of lipiodol and another exposure after 
the full amount. A third exposure was taken after the removal of the cannula. 

Hysterography showed on first exposure filling of uterus and part of left tube and 
second exposure showed complete filling of the tube and irregular filling of the 
uterine cavity, not reaching above the pubes (Fig. 2). 

The diagnosis of extrauterine pregnancy was thus confirmed. 

Laparotomy was performed on Aug. 30, 1935, under spinal anesthesia. A seven 
months’ macerated fetus was found free in the abdomen. Membranes were rup- 
tured, there being no evidence of liquor amnii. A large placenta was found resting 
on top of the uterus, the concavity of the placenta resting over the convexity of the 



ABDOMINAL PREGNANCY. DIAGNOSIS CONFIRMED 
BY HYSTEROGRAPHY* 

S.. Louis Friedman, M.D., F.A.C.S., Brooklyn, N. Y. 

(From the Obstetric Service of the Beth-Bl Hospital) 

A lthough hj-sterography has been used for many purposes in gjmecology, a 
careful search of tlie literature reveals but seven reports where tliis method was 
used to aid a diagnosis where abdominal pregnancy was present.i 

Mrs. E. B., white, housewife, aged tliirty-four years, para i, gravida vi, presented 
herself for prenatal care in the fourth month of gestation. Last menstrual period 
was on Dec. 6, 1934; the date of expected delivery was Sept. 12, 1935, 

Menstruation began at the age of twelve years, normal in type. Patient had been 
married twelve years. Husband contracted a neisserian infection seven years ago, 
wliich was apparently transmitted to the wife, who gives a history of pelvic inflam- 
matory disease shortly after this. Patient has one child living and well, aged ten 
years. This was a spontaneous delivery with normal puerperium. 

She had had one spontaneous abortion and two induced abortions with no apparent 
sequelae. 

Six years ago patient had a tubal gestation, at which time a right salpingo- 
oophorectomy and appendectomy were performed. She had an uneventful recovery 
and was discharged from hospital on the fourteenth day. 

Patient reported for examination every three weeks. The first visit was made in 
March, 1935, when she gave a history of having pain in the abdomen for the past 
eight weeks with slight bleeding from time to time. 

She had previously been attended at another clinic, where she was informed that 
it would be advisable for her to undergo , laparotomy for the investigation of her 
pain and bleeding. 

Examination revealed the fundus to be increased in size and exhibiting all the 
signs of a four months’ gestation. There was no bleeding and no pain at this time. 

Urinalysis was negative throughout and blood pressure -within normal limits. 
Weight increase was steady and constant irntU the seventh month of gestation, when 
she lost weight rapidly and consistently. 

On June 15, 1935, the fetal lieart was heard at the median line above the umbilicus, 
and the outline of ovum appeared normal for this stage of gestation. 

On July 25, 1935, patient complained of not having felt fetal movements and the 
heart could no longer be heard. No change in the size, shape, or consistency of 
ovoid was observed at this time. 

On Aug. 8, 1935, patient was again examined. Petal heart was not heard. There 
was no pain or bleeding, but persistent loss of weight. 

On Aug. 22, 1935, she had a slight bloody discharge from the vagina. At this 
examination the fundal mass was palpable below the umbilicus and was the size 
of a four months’ gestation. The fetus was movable above the fundal mass. These 
findings gave the impression of abdominal pregnancy with dead fetus, and the pa- 
tient was ordered to the hospital. 

•^Presented at a meeting- of the Brooklyn Gynecological Society, November G, 193G. 

683 



686 


AJlEIilCAN JOUKNAIj OP OBSTETIUCS AND GYNECOLOGY 


FoUoiv-Up . — On Nov, (J, 19.'55, six week.s after operation, patient exhibited a per- 
sistent vaginitis and evidence of cdirnactcric changes. Treatment for vaginitis in- 
stituted. Abdominal scar was firm, dry, and clean. 

On Nov. 22, Ib.'ifi, vaginitis was much improved and her general condition was 
very good. 

On Dec. 20, 1035, vaginitis had entirely cleared up and her general condition was 
excellent. The abdominal scar was firm, with no evidence of hcniiation. Patient 
discharged. 

COMMENT 

Tin's exfrautcrine pregnancy cvidcntl}- resulted from a second ectopic following 
the first wliich was in the right tube. It aborted through the left lube and found 
its nidation at tlie fimbriated end of the left lube, as .shown bj- tlie firm attachment 
to the placenta. Tliis calls to our attention the fact that where there has been an 
ectopic on one side following neisserian infection, there is the possibility of another 
ectopic occurring in the ojiposite tube. 

Tlie suspicion of extrauterinc pregnancy w.as aroused by the patient's symptoms 
of pain and some bleeding during the first two months of gestation, but diagnosis 
could not be established as long as the membranes were intact and the fetus con- 
fined to the amniotic sac, giving the impression of intrauterine pregnancy. After 
the rupture of membranes and cessation of fetal heart, diagnosis of extrauterine 
pregnancy was immediately suspected. 

■UHiile the flat x-ray plate showed the fetus lying transversely, it still did not 
absolutely exclude an extrauterine pregnancy. TIic use of hystcrograpliy, however, 
definitely confirmed our impressions. 

220 New Youk AraNUE 


A GIANT OA^AEIAN CYST 
Charles G. Strickland, M.D., Erie, Pa. 

(Frovi the Hamot Hospital) 

N JULY 8, 193G, there was admitted to Hamot Hospital a patient w’ith a giant 
ovarian cyst. Measured by most conservative standards this tumor, as seen 
first, must have w^eighed 160 pounds and probably ran considerably over that figure. 
The patient, an Iroquois Indian, was a. married woman of thirty-four years, who 
had one normal child seven years old. About thirty months prior to admission her 
abdomen began to increase in size. At first she deemed herself pregnant but after 
nine months had elapsed, during which time she had regular periods, the patient con- 
sulted a physician who told her that the supposed pregnancy was an ovarian cyst. 
This woman was a sincere Christian Scientist and, as a result, not only refused the 
surgical relief offered at that time but so far as is Icnown was treated only by Chris- 
tian Science practitioners from that time until her hospital admission. Her tre- 
mendous size, her obvious distress, and her profound weakness at last drove her to 
the hospital. For the sake of brevity, only essential points will be mentioned in the 
following physical examination. 

An emaciated woman with tremendous overdistention of the abdomen and in 
obvious distress. She was orthopneic and showed marked edema of both legs. Her 
height was o feet, 3% inches and her weight 296 pounds. (Her normal weight had 
been 150 pounds.) The supei-ficial veins of the neck were engorged and the whole 
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uterus, as is clearly shown in the photograph. The fimbriated end of the left tube 
was adherent to the placenta. A portion of placenta was attached to the left broad 
ligament. Part of the membranes were found attached to the small intestine and 
postparietal peritoneum and these were left in place. 

Eesection of the broad ligament and left tube together ndth fixation of the uterus 
was done. The right tube and ovary missing, removed at previous operation. Abdo- 
men was closed in layers in the usual manner. 



Fig. 2. 


Laboratory Findings . — ^Urinalysis was negative throughout stay in hospital. Blood 
pressure within normal limits, and blood count was as follows: Erythrocytes 4,200,- 
000, leucocytes 9,200, hemoglobin 85 per cent, polymorphonuclears 71 per cent, and 
monocytes 29 per cent. 

Patient was out of bed on the fourteenth day and discharged on the seventeenth 
day in good condition. 'Wound healed by primarj' union. Bimanual examination on 
discharge showed fundus anterior, fixation holding, no masses and no tenderness. 
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In Kpitc of our host cfi'ort.s, including considerable stimulation and many glucose 
transfusions, flie patient progressively lost strength and died August 21 in an attack 
of acute puiinonary edema. Tlic weight of the patient six days before death was 
IGO pounds. At no time was .she con.sidcred even a fair risk for surgerj’ nor do I 
personally believe tliat slie could have survived surgical procedure at any time sub- 
.sequent to her admi.ssion. 

A ijostmortem examination was done. The tumor was a p.seudomucinous cystad- 
onoma of the right ovary. The rest of the pehde organ.s were normal. The cy.stad- 
enoma had two largo compartments containing 7^4 gallons or 71 pounds of fluid. 
The cyst wall was lightly adherent to the abdominal wall probably as a result of 
the tapping but elsewhere free. The cadaver after removal of the tumor weighed 
03 pounds. The sac of the tumor weighed 4 pounds. Microscopic findings were 
tjqiical ones of a pseudomucinous cy.stadenonia. The cyst fluid was dark brown in 
color and the consistency of a thin syrup. The .specific gravity was 102G and the 
reaction slightly alkaline. It contained 3.8 per cent albumin but no sugar. All 
specimens including those from the tappings were sterile. 

This case is reported because apparently it exceeds in size any recently noted. 

* 

153 Wkst Skvkntii Strkf.t 


CONGENITAL HYDROTHORAX 

Fred A. Kassebohm, jM.D., and Milton J. Schreiber, B.S., j\I.D., 

New York, N. Y, 

(From The Obstetrical Service of The Lutheran Hospital of Manhattan) 

B ALLANTYNE has defined general fetal edema as “a morbid condition of the 
fetus characterized by general anasarca, bj' the presence of fluid effusions in the 
peritoneal, pleural, and pericardial sacs and usually by edema of the placenta.” 
The disease is uncommon yet adequately represented in the literature in the writings 
of Ballantyne and Schumann. Congenital hydrothorax (bilateral) entirely dis- 
sociated from hydrops universalis is rare. The case herein presented conforms to the 
general rule which holds that fetal edema reflects maternal toxicity. The unusual 
manifestation of the effect of toxicity prompts the presentation of the findings. 

Mrs. M. M., housewife, aged thirty-one years, was first seen in the Out-Patient 
Department of The Lutheran Hospital of Manhattan on May 28, 1936. Her family 
and personal histories were negative with the exception of an appendectomy in 1931. 
Several days following the operation she had a spontaneous miscarriage at the fifth 
month. 

When first seen the fundus was the size of a four months' gestation, pelvis nega- 
tive, general physical condition excellent. Her blood pressure was 150/90. This 
was called to her attention and she was advised to abstain from proteins and salts; 
to rest in bed twice daily; to limit fluids and to purge herself every third day. On 
this regime the blood pressure dropped to 134/84 and the urine, which previously had 
a trace of albumin, became clear. She was seen at biweekly intervals. On October 
8, a marked increase in the size of the fundus was noted. In addition, blood pres- 
sure had risen to 150/92 and she complained of vomiting, headache, and blurring of 
vision. Ophthalmoscopic examination was negative and x-ray of the abdomen failed 
to reveal any gross pathology in the fetus. She was advised to rest in bed at home. 
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side of tlie neck pulsated ■with each cardiac impulse. The lower lobes of both lungs 
were compressed and the heart ■was displaced up into the left axilla. The maximum 
circumference of the abdomen was 6814 inches. The engorgement of the veins of the 
abdominal and chest walls was marked. The distention of the abdomen and the 
edema of the legs are too well sho^vn in Pig. 1 to need further comment. 

The blood count showed hemoglobin, 27 per cent; wliite blood cells, 9,000; reds, 
2,040,000. The Wassermann blood chemistry and urine were essentially normal. 
The blood pressure was 136/8G. The temperature was 99.8° P., the pulse 104, and 
the respiration 28 on admission. 

Three immediate indications for treatment seemed ob'vdous: Slow decompres- 
sion of the cyst, blood transfusion, and forced feeding and forced fluids. 

The first paracentesis was done on July 10, 1936, with a very gradual withdrawal 
of fluid to the extent of 9 gallons, 77 pounds by weight. The second paracentesis 



Fig. 1. 

was on July 19 and gave 614 gallons or 54 pounds of fluid. The third paracentesis was 
on August 14 and amounted to 3% gallons or 34 pounds, or a grand total of 18% 
gallons, 165 pounds of fluid. 

Three transfusions of blood by the direct method were done, one each on July 
13, 16, and 21. In spite of careful blood typing and cross matching, the third 
transfusion was followed by an urticarial outbreak and fourteen days of continu- 
ous fever which could be explained only on the basis of serum sickness, inasmuch as 
all physical examination including x-rays of the chest and all laboratory tests 
failed to disclose any other cause of the fever. 

The fever terminated by lysis on August 4, to be replaced as a disturbing factor 
by an acute serous diarrhea coupled with an acute heipetic glossitis. During tliis 
we experienced great difficulty not only in controlling the diarrhea but in feeding the 
patient and finally had to resort to nasal gavage. 
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wns norinal. . . . PancroaH anJ adrenals were negative. . . . There was no evidence 
of gross lesions in the kidneys. . . . Ureters and bladder were normal. . . . Uterus 
and adnexa were normal.’' 

Microscopic examination of all vital organs revealed no pathology. The fluid 
possessed all Ihe clmractcristics of a transudate. Smears were negative save for a 
few Ij’mphoid cells. Cultures of the fluid failed to produce any growth. 

The interpretation of these findings is problematical. Me are inclined to the con- 
ception that this hydrothorax is an early manifestation of hydrops univcrsali.s, al- 
though we have no scientific support for this. In the absence of organic pathology 
other than atelocfasi.s, the ctiologic factor must be allocated to the preeclampsia and 
polyhydramnios of the mother. IVc have no explanation for this isolated manifesta- 
tion of toxicity. The case is presented as a rare fetal anomaly; an example of the 
effects of maternal toxicity on the fetus; an addition to the list of fetal diseases 
usually found in association with polyhydramnios. 

272 West 90 Stueet 

509 West 155 Street 


CYCLIC PHENOjMENA ASSOCIATED WITH IMENSTRUATION, 
EARLY PREGNANCY AND INDUCED ABORTION IN A 

HEALTHY WOiAIAN 

Carl G. Hartjian, Pi-i.D., Baltijiore, Md., and Raymond Squier, M.D., 

New York, N. Y. 

(From the National Committee on Maternal Health, Inc.) 

I N HIS recently published book on tlie Twig of Ovulation in Wojnen, 
Hartman^ empliasizcs the element of doubt which stiU exists on this 
subject and adds: “I loiow of only one way of finally dispelling this 
doubt and that lies with the women themselves. If a sufficient number 
of intelligent and scientifically inclined women . . . were to keep a punc- 
tilious record of their sex life and eventually make the record avail- 
able for anonymous publication, the cumulative evidence of several thou- 
sand such records might help.” 

As an example of the kind of records wanted the present authors 
desire to offer the followmg case history, which includes several points of 
unusual interest. 

The record is that of a young biologist, of nonmedical training, whose menstrual 
history from 1928 to 1935 has already been published (Hartman, 1936, Fig. 27, 
page 69). The cj-’cles were mostly over thirty days in length. Early in 1935 she 
began recording on the calendar two phenomena in addition to the periodic bleeding. 
These she had noted for some years but had not recorded on the calendar. The first 
always occurs in the midinterval and consists of an evanescent overabundance of 
mucous secretion in the vagina, doubtless of cervical origin (Cf. Seguy and Simonnet, 
1933). 2 The second phenomenon comsists of turgor and tenderness of the breasts, 
noticeable only in the last third of the cycle and continuing usually for several days 
of the menstrual period. 



KASSEBOHM-SCHREIBER : CONGElSHTALi HYDROTHORAX 


689 


On October 15 her blood pressure rose to 182/104, the trace of albumin reappeared 
in the urine, and she complained of epigastric distress and headache. The fundus 
was tense and measured 44 cm. (MacDonald). The fetal heart was audible. Hos- 
pitalization was advised. 

On October 16 she was admitted to the service. On a Karrell diet, absolute bed 
rest, sedation and purgation, the blood pressure fell to 150/80 and the urine cleared. 
Slie became symptom-free. On October 21 with the blood pressure 150/88, vomiting, 
headache and blurring of vision recurred. Labor was immediately induced by rup- 
ture of the membranes and subsequent small doses of pitoein. The cervix rapidly 
dilated, but after two hours of full dilatation, vaginal examination revealed a deep 
transverse arrest and delivery was completed by rotation of the vertex with the 
Kielland and extraction bj* Simpson forceps. A female child, weighing 7, pounds 
9 ounces and appearing normal in all respects, was delivered. The baby breathed 
while the cord was clamped and cut, then, with a strong fetal heart palpable, respira- 
tion ceased. The infant was transferred to a warm bath and the trachea was 
aspirated. Alpha lobelin was injected into the umbilical vein and shortly thereafter 
respiratory efforts were noted and carbon dioxide and oxygen administered. An 
irregular, gasping respiration resulted and continued for thirty minutes when again 
respiration ceased. The fetal heart was palpable and stimulation with carbon dioxide 
and oxygen, alpha lobelin and coramine was continued. The fetal heart became 
irregular and efforts to stimulate respiration were futile. As it appeared that ces- 
sation of the fetal heart function was imminent, a final attempt at stimulation was 
made by endeavoring to administer an intracardiac injection of adrenalin. The 
needle Avas inserted into the thorax through the third left intercostal space, close to 
the sternum. TVlien the piston of the sjTinge was drawn up to determine whether 
or not the heart had been entered, there was drawn up 2 c.c. of a clear, straw-colored 
fluid. This was ejected into a test tube and more of the same type of fluid obtained. 
At this time it was noted that the fetal heart had ceased. The needle was then 
inserted into the right thorax and identical fluid was obtained. Abdominal para- 
centesis was then performed without result. 

The necropsy showed the following relevant findings. ‘'The body is that of a 
very well-nourished and developed baby, with no apparent congenital anomalies. 
The head appears somewhat cyanotic. There is a superficial abrasion just below 
the right eye. There is a moderate degree of edema of both lids. There is no edema 
of the extremities. ... On reflecting the scalp there was moderate evidence of 
caput succedaneum. A window was cut in both sides of the calvarium. There Avas 
no evidence of subdural hemorrhage. . . . The cerebral hemispheres Avere removed 
and there was no CAudence of hemorrhage in the brain substance. A small triangular 
rent Avas found just above the level of attachment of the falx to the tentorium. 
There was no hemorrhage in this area. . . . The pons, cerebellum and medulla Avere 
all normal. . . . The chest plate was removed ... a bilateral liydrothorax Avas seen. 
The fluid present was pale amber in color and clear. The right pleural sac con- 
tained 100 c.c. of the fluid and the left sac contained 43 c.c. The specific gravity 
of the fluid was 1.014. . . . The lungs were collapsed toward the hilus. Both were 
firm in consistency and did not crepitate. Section revealed a typical atelectasis. . . . 
The pericardium was normal. The heart was normal in size and position. Careful 
examination failed to reveal congenital anomalies of the heart or great A’essels. The 
myocardium Avas not remarkable. . . . The thymus Aveighed 17 gm. ... On opening 
the peritoneal cavity an escape of gas was noted, due to the air inadvertently 
introduced during paracentesis. There Avas no fluid or exudate present in this 
cavity. Careful examination failed to rcA-eal abnormality in the gastrointestinal 
tract. . . . The liver, gallbladder and biliary ducts were negative. . . . The spleen 
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An iiiloniiciiHtninl bltjcding occurred in tlic siiccocdinp cycle, tlio niucouB Bccretion 
from tlie boc-oikI .succeeding cycle on, hrna.st Bynijdoms not until fiie fifth succeeding 
cj'cle. 

Tliis case Jiislory ofi’ers one more protocol, caretiilly and intelligently 
recorded, pointing 1o midinterval ovulation. It furthermore is an 
example of the kind of data we should like to sicquire in large numbers. 
Physicians soliciting such records .should look fir.st and foremost to the 
reliability of the person keeping the record and her conscientiousne.ss in 
putting the data on the calendar at the time and never from memory, 
days or weeks later. 
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PERSISTENT FETAL TACHYCARDIA AND NEONATAL 
INTESTINAL OBSTRUCTION DUE TO INTERNAL HERNIA 
BENEATH THE UMBILICAL VEIN 

Richard B. Schutz, M.D., and A, M. Zhcgler, M.D., ICvnsas City, Mo. 

T he following case is being reported as a rare type of hernia with obstruction in 
the newborn, in which the mechanics were such as to partially obstruct the 
umbilical A’cin as it passes through the ligament um teres from umbilicus to liver, and 
to such a degree that compensatory fetal tachycardia was produced, and finally in- 
testinal obstruction. 

The patient was a twenty-scveu-year-old primigravida, who was normal physically 
except for a slight secondary anemia. The Wassermann test was negative. The 
prenatal course was uneventful except for a moderate polyhydramnios and a 
persistent edema of the feet and ankles. In .spite of excessively hot weather and 
copious perspiration, the specific gravity of repeated urine specimens remained below 
3.005, until just a week before the onset of labor when it became normal. 

At five and one-half months the fetal he.art sounds were first observed. They were 
regular and easily heard, but the rate was 360, and on repeated examinations, until 
term, varied from 160 to 180 per minute. 

Two weeks before term, on July 13, 1936, premature rupture of the membrapes 
occurred, followed on the next day by a vigorous labor of three hours ’ duration, which 
resulted in the spontaneous delivery, O.L.A., of a female infant weighing 5 pounds 
and 12 ounces. During labor the uterine contractions were so severe as to require 
inhalation ether to control them, and the heart sounds, though regular, ranged in 
rate from 180 to over 200. Though the baby required very little resuscitation 
the heart rate did not fall below 170 for the first thirty-six hours, postpartum. 
Within a few hours after birth there began a series of profound cyanotic spells 
requiring coramine and 0,-00, for relief. Feedings were regurgitated from the 
first arid continued thus, so fluids were given subcutaneously. After twenty-four 
hours the infant frequently regurgitated brorvnish and slightly blood-tinged mucus. 
Urine and several meconium stools were passed. The temperature varied from 97° to 
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If we are to judge from wliat occurs ia the monkey cervix upon injection of estrone 
(e.g. Amniotin, Squibb), we may interpret the excess mucus secreted by the cervix 
in the midinterval as an expression of a high level of the hormone in the blood stream 
at that time. 


The fullness of the breasts, on the other hand, is an expression of the activity 
of the corpus luteum hormone. This conclusion is in accord with theoretical con- 
siderations and is borne out by two observations: 

1. The continued and increasing breast turgor during the pregnancy, so long 
as it continued and sixteen days after abortion. 

2. By the nonreappearance of the s 3 -mptoms for five cycles following the abortion. 

This may be due to failure of ovulation or to refractoriness of the previously 

hypertrophied mammary parenchyma during the two months of pregnancy. 

The absence of breast sjmiptoms for several months argues also for the genuine- 
ness of the woman's subjective observations and lends confidence to the record, as 
reflecting physiologic conditions rather than states of mind or realization of ex- 
pected phenomena. 


DAYS OF MENSTRUAL CYCLE 
10 IS 20 25 



Pig. 1. — Chart showing carefully recorded menstrual history and associated 
phenomena of a thirty-one-year-old woman, married June 6, 1935 (“ill” in chart). 
On abscissae, days of menstrual cycle. Black squares, first days of the menses 
(dates given at left). Black square with white asterisk, first menstruation following 
the induced abortion. Cross-hatched bars, days on which abundant cervical mucus 
appeared in vagina. Stippled bars, breast symptoms. C, coitus witliout use of con- 
traceptives (coitus at other times when the vaginal pessary was used is not indicated 
in chart). Uterus emptied by curettage Oct. 12, 1935 (black dot in chart) ; horizontal 
black column thereafter marks uterine bleeding following curettage ; breast symptoms 
continued for the same period, then disappeared for more than five months. Second 
black bar, light bleeding in the midinterval of succeeding cycle. 


In the cliart are recorded (C) copulations without the use of contraceptives. The 
times when a vaginal occlusive pessary was worn were not entered and are not re- 
ported. The couple, it may be added, are trying out the “safe period” according to 
our calculations and, not wishing a family for several years, practice birth control in 
the ovulation days approximate!}' according to Knaus and Ogino. But during a vaca- 
tion trip into the mountains in August they were careless, and the wife conceived 
on one of these days: thirteenth, sixteenth, or eighteenth of the cycle, day thirteen 
being the most likely. Tlie uterus was curetted by an unknown physician on October 
twelfth, presumably sixty-one days after conception. 

Then uterine bleeding was noted for sixteen days. The first menstruation there- 
after began twenty-nine days after the curettage. 
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4. Probably during labor a larger loop of boivel passed through the aperture and 
torsion occurred. As the obliterating process progressed in the umbilical vein, it 
became shorter and more firm, thus increasing the pressure on the bowel and its 
mesentery, comideting live obstruction. 

5. The heart rate fell to normal as the infant’s Oj to CO, ratio became restored. 
G. The striking cardiac irregularity that followed was due to the toxemia attendant 

on the obstruction and pneumonia. 
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TI-IE ELLIOTT TREATMENT AS PROPHYLAXIS FOR 
GONORRHEA IN THE PE^MALE 

George A. Willlvms, jM.D., Atlanta, Ga. 

(From the Deinirtmcnt of Obstetrics and Gynecolopy, Emory University School of 

Medicine) 

P rophylactic treatment for gouorrliea in the male lias been used 
for years with gratifying success, but comparable methods are dis- 
coiiragingly inefficient when applied to the female.* One has only to 
consider the principles of chemic prophylaxis and at the same time re- 
view the different anatomic and pathologic bases of gonorrhea in the 
two sexes to appreciate the reason for this. In the male, gonorrhea 
begins as an inflammation of the terminal portion of the pendulous 
urethra, lined with resistant stratified squamous epithelium, and almost 
devoid of glandular structures. In the woman, infective material is 
deposited upon the urethral meatus and the cervix uteri, both rich in 
glands and exposed during coitus to a massaging action which tends to 
implant the gonococcus in deeper layers of tissue than in the man. 
The anatomy of the female genitals also precludes the self-application 
of drugs which will remain in contact with the vulnerable surfaces for 
an}^ length of time. 

Noting the prompt response of acute uncomplicated gonorrheal cervi- 
citis, urethritis, and paraurethritis to treatment until the Elliott method 
(no antiseptics being used), it occurred to me that prolonged intense 
heat might also be emplojmd to prevent the development of the disease 
if treatment were begun during the stage of incubation. The number 
of such eases is small, but the uniform success of the method prompts 
this report. 

Case 1. — Patient, married, aged twenty-four years, para i, was seen forty-eight 
hours after exposure to her husband who noted a gonorrheal discharge eight hours 
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103° F. About tlurty-six hours after birth, the heart rate became approximately 
normal ranging from 140 to 150 and the spells of cyanosis were less frequent. On 
the third da 5 '’, however, a persistent irregularity of heartbeat developed with 
variations in rhythm, rate, and intensity, which was partially relieved for an hour 
or so after coramine administration. The cjmnosis became more severe. A soft 
upper abdominal distention then appeared which grew progressively worse. Bowel 
obstruction of some variety was suspected, but fearing to increase the exhaustion 
of the patient, x-ray studies were omitted and a laparotomy was performed on July 
20, although the child’s condition appeared hopeless. 

Freoperative Diagnosis: Pyloric stenosis, or intestinal obstruction. 

Findings . — The obliterating umbilical vein to the liver was elevated 1 to IV 2 
inches and covered with peritoneum containing an aperture through wliich protruded 
a large segment of small bowel. The bowel was not completely obstructed but its 
position produced a torsion on the mesenter 3 ’' and a pull on the pjdorus preventing 
it from free mobility. 

About 10 to 12 cm. of bowel protruded through the aperture in the pseudo- 
mesenter}^ from the left to right side and twisted ventrallj' to the left. The pjdorus 
showed no pathologj'. 

Procedure . — Under local anesthesia a right paramedian incision was made, divid- 
ing the layers of the abdominal wall from just below the costal margin to about 
an inch above the umbilicus. The right rectus muscle was separated and the 
peritoneum opened. An attempt to elevate the pjdorus showed it to be fixed. Further 
exploration revealed a pseudomesenterj' over the ligamentum teres through which 
there was an aperture as described. The ligament was doublj' clamped and ligated. 
This allowed the herniated loop of bowel to return to its normal position and the 
pjdorus to become free. All bleeding points were ligated and the abdominal wound 
was closed in laj’ers. Tension sutures were placed in the wound. No drainage 
was emplojnd. Postoperative condition was onh’ fair, and death occurred a few 
hours later. 

An autopsj' was performed and there was no ewdence of congenital cardiac 
or pulmonary defect. The final anatomic diagnosis was as follows: Ligated, 
severed ligamentum teres, mesenteric torsion, patent foramen ovale, acute dilatation 
of the heart, confluent hemorrhagic bronchopneumonia, uric acid infarcts of the 
kidney, passive congestion of the liver and spleen, obliterated ductus arteriosus. 

A review of the literature on congenital anomalies of the umbilical vein and 

peritoneum revealed no reports of a similar case. Cullen states that an elevation 

of the peritoneum over the umbilical vein in the form of a mesenterj’- occurred in 
three out of fifty eases examined, but there is no mention of an aperture in this 
structure between the vein and the anterior abdominal wall. 

Our hj'potheses as to the cause of the clinical phenomena observed in this case 
are as follows; 

1. A knuckle of small intestine entered the aperture beLveen the umbilical 

vein and abdominal wall not later than five and one-half months of gestation at 

which time the fetal tachj-cardia was first observed. 

2. Tlie pressure of the bowel against the vein was sufiicient to interfere ■vvith the 
passage of a normal volume of oxj-genated blood from the placenta to the fetus. 
In this manner the ratio of CO, to O, was increased in the fetal circulation. 

3. There became necessaiy a compensatorj' increase in the fetal heart rate to 
provide sufiicient oxygen to the fetus. 
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probable that tlie number of treatments sliould be proportional to the 
time elapsed between exposure and the institution of therapy. In that 
ease, a patient seen near tlie end of the average incubation period of 
gonorrhea would require about as many treatments as would a case of 
early uncomplicated gonorrheal uretliritis and cervicitis. 
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IMPACTED AND INCARCERATED CERVICAL FIBROID 
COMPLICATING PREGNANCY 

Supravaginal Hysterectomy 

Peter Caruso, M,D,, New York, N, Y, 

(From the Obstetric Service of the Polyclinic Eospiial) 

R^RS, A, V,, thirty-eight years old, Italian, married fifteen years, one child, 
thirteen years old. Last menstruation, middle of February, 

During April, 1936, the patient complained of uterine bleeding, following two 
months’ amenorrhea and pain in the pelvis, A diagnosis of impacted fibroid com- 
plicating pregnancy was made and operation advised. At that time there was a 
possibility of doing a myomectomy and the patient was so informed. She did not 
accept the advice and was not seen until six weeks later. 

On June 5, patient was admited to Dr, Ladin’s Service at the New York Poly- 
clinic Hospital, She stated that during the week prior to her admission, she suf- 
fered from very intense pressing pains in the pelvis and lower abdomen, had difiSculty 
in urination and defecation and was unable to move about. There was no uterine 
bleeding. 

Preoperative Findings. — Bimanual examination on admission revealed that the 
mass had grown much larger since April and was tlioroughly incarcerated in the 
pelvis. The cervix pointed upward and rested against the symphysis, and palpation 
of the tumor with the finger in the cervical canal .showed that it consisted prin- 
cipally of a submucous fibroid, springing from the posterior wall of the cervix. 
The uterus and tumor filled the entire pelvis and extended upward to midway be- 
tween the symphysis and umbilicus, especially on the right side. Complete and 
satisfactory bimanual examination was impossible because of the impaction of the 
pelvic tumor, but several fibroids could be palpated through the abdominal wall. 
The upper left cornu presented some fluctuation, evidently the site of pregnancy. In 
view of the size, position, and especially because of the submucous tj’pe of the 
cervical fibroid and its impaction, a myomectomy was out of the question and a 
hysterectomy was decided on. 

Operation. — A median incision was made in the lower abdomen. Preoperative 
findings were confirmed. Notwithstanding the large abdominal incision it was impos- 
sible to budge the uterus out of the pelvis by traction until both infundibulopelvic 
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after coitus. No evidence of disease being found, she ■was given a series of t'welve 
Elliott treatments. Observation over a period of two years failed to disclose the oc- 
currence of gonorrhea. 

Case 2. — ^Patient, married, aged thirty j'ears, para i, was exposed to her husband 
on his return from a trip. He noted a gonorrheal discharge eight hours after the 
intercourse, and the patient presented herself forty hours after the exposure. No 
evidence of the disease was found and Elliott treatment was begun. Eight treat- 
ments were given, and follow-up for six months failed to show e'vidence of disease. 

Case 3. — ^Patient, single, aged twenty-four j'ears, para 0, was exposed on two 
successive days to a man known to have latent gonorrheal prostatitis and seminal 
vesiculitis. Examination proving negative, treatment was instituted sixty-four 
hours after the first exposure. Ten treatments were given and the patient was ob- 
served for ten months and no evidence of gonorrhea was found. 

Case 4. — bride, aged twentj'-one, para 0, was exposed on two successive days 
to her husband, the same contact described in Case 3. By this time his discharge had 
returned and the patient sought treatment forty-eight hours after her first exposure. 
Examination being negative for gonorrhea, she was given six treatments. Tliis pa- 
tient was followed only six weeks, but showed no e'vddence of disease during that 
time. 

Case 5. — Patient, married, aged twenty-one years, para 0, was exposed eight hours 
before her husband noticed Ms gonorrheal discharge. Showing no evidence of disease, 
she was given ten Elliott treatments. No e'vidence of gonorrhea was seen in thirty 
months, during which time she was observed through a pregnancy. 

Case G. — Patient, married, aged thirty-two years, para i, was exposed through 
rupture of condom to her husband who was known to have latent gonorrheal 
prostatitis. A plain tap water douche was taken eight hours after the exposure. 
No evidence of disease being found, ten treatments were given, beginning forty 
hours after exposure. Observation for eight months failed to show evidence of 
gonorrhea. 

COMMENT 

None of these women apparently had subclinical gonorrhea at the 
time of exposure. Unfortunately, complement fixation tests were not 
done. Pour patients were loiown to have had intercourse over varying 
periods of time without infecting their partners. In only one instance 
was any other effort to preA^ent disease used and that Avas a plain 
Avater douche long after exposure. Natural immmiity to the gonococcus 
does not exist, and it is probable that most of these AAmmen Avould have 
developed gonorrhea. 

The technic of treatment excluded the use of douches, injections, 
and topical applications. The Amginal bag only AAms used in this series, 
but it might add to the efficiency of the method if a urethral applicator 
Avere used in series AAuth it. Maximum temperature and pressure Avere 
giA'en for forty-five minutes on the third day and for one hour there- 
after. No burns AA^ere observed, and one patient Avas treated throughout 
her menstrual period without ill effect. The number of treatments was 
intentionally Amried, but this series of eases is much too small to arrive 
at any definite conclusion as to the minimum number required. It is 



THE USE OF A KUBBEB BAND FOB TYING THE 
UMBILICAL COBD 

George L. Carrington, M.D., F.A.C'S., Burlington, N. C. 

D LEEDING from the umbilical cord of a newborn baby occasionally is difficult 
^ to control and is frauglit with some danger to the baby as well as being the 
cause of considerable worry to the doctor and family. The umbilical cord, of course, 
shrinhs somewhat during the eaidy hours of life whereas the material ordinarily 
used to tie the cord does not contract correspondingly. 

A very simple and efficient method consists in wrapping an ordinary small com- 
mercial rubber band around the cord. A band an inch and a half long can be 
wrapped around the cord six or eight times without difficulty. More than one band 
can be used, of course, if desired. Each strand of the band contracts as the cord 
shrinks, maintaining constant pressure of a considerable degree. 



Fig. 1. — Newboni bahy, showing' dressing on umbilical cord and type of rubber bands 

used for winding around cord. 

We have used this method for the past ten years and found it useful. The method 
is so simple, it has no doubt been used by others but I have not seen it mentioned. 
Our usual method of handling the cord has been to tie it with umbilical tape and 
then, following the late Dr. J. Wliitridge Williams' idea of making the after- 
treatment of the cord as nearly fool proof as possible, we have wrapped a small 
•I- alcohol gauze sponge about the cord, covering the end of the cord and leaving a 
little room near the abdominal wall to allow for folding the cord back under the 
belly band without exerting any pull on the umbilicus. Around tliis alcohol sponge 
we have wound the rubber band after the method that small boys once used on their 
football tubes. Eig. 1 tells the story. 
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ligaments were ligated and the broad ligaments were divided. It was only then 
that the uterus was lifted out of the pelvis into the abdominal incision. The right 
ovary contained the corpus luteum of pregnancy, the left ovary was small and 
sclerotic, but because of the excessive varicosities of the left broad ligament, it 
was decided to remove tliat ovary as well as the right which contained the corpus 
luteum. A supravaginal hysterectomy with a very low cervical incision was per- 
formed together with a bilateral salpingo-oophorectomy. The appendix was not 
removed. The patient made an uneventful recovery and was discharged seventeen 
days later. 

Eistoloffic Report by Dr. A. S. Price was: The specimen consisted of a large 
uterus measuring 15 cm. in length, 15 cm. across the fundus. Near the middle por- 
tion of the specimen, there was a cervical orifice about 2% cm. in diameter. Im- 
bedded in one wall of the cervix, and protruding below, was a tumor nodule about 
10 cm. in diameter. The uterine cavity was found to be displaced to one side by a 



Fi&. 1. — Sectioned uterus, sliowing relation of fibroid to pregnancy. A, Externalos ; B, 

cervical fibroid ; C, fetu.s ; D, placenta ; E, cervical wall ; and F, cervical canal. 

tumor nodule about 7 cm. in diameter found in the fundus, inien the specimen was 
incised, the cervical tumor was hemorrhagic and degenerated. The tumor in the 
side of the fundus was hard, hyalinized, and showed small areas of necrosis. The 
fetus was apparently about four and one-half months of age. 

Microscopic examination of the uterine muscle showed thinning, yet hypertrophy, 
of the muscle fibers. To the uterine wall were attached placental and chorionic 
elements. The endometrium showed a decidual reaction of pregnancy. The uterine 
tumors showed extensive necrosis, and one showed hemorrhage. 

Diagnosis . — ^Degenerated fibromyomas of cervix and uterus complicated by preg- 
nancy. 

This case presents an object lesson as to the question of interference or the ex- 
pectant plan in the treatment of fibroids complicating pregnancy. In view of the 
thinning of the wall of the uterus at the site of pregpiancy, there is no doubt that 
the expectant plan of treatment would have resulted sooner or later in the rupture 
of the uterus. 
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organization has passed out of existence. I refer to the American Child Healtli 
Association which did so much to improve the welfare of infants and children in 
this country. The parent society is gone but many of its offspring continue, and 
among them is this organization of ours which is finding a definite field of activity 
and usefulness. 

Since our last meeting the Social Security Act has become a fact and inasmuch 
as it contains in Title V provision for Maternal and Child Healtli Services it be- 
comes of vital interest to us. 

One of the important functions of our organization is to promote interest and 
activity in maternal welfare which can be accomplished only by and with that part 
of the medical profession which is concerned with maternity care. There is no 
other group of persons ivho can render this sendee to the mothers of this country, 
and both the doctors and laity must realize this fact. The former (physician) must 
supply the leadership and assume the responsibility; the latter (public) must supply 
the material, the institutions and the monej', either through gifts, fees, insurance, 
or taxes. 

Financial support must be forthcoming. The Federal Government and the States 
are now cooperating in plans which will assist enormously in this movement, espe- 
cially so far as administrative organization and education are concerned. 

There is still the most important step to be completed and that is the furnishing 
of services, especially by professional groups of doctors and nurses, so that every 
mother will receive adequate care during the antepartum, intrapartum and post- 
partum periods. This means complete maternal care in the home or in institutions, 
either by the private physician or by organized groups of doctors and nurses and in 
some sections by midwives. 

Two of the fundamental concepts back of the activities of our committee have 
been that the interested doctors should assume the leadership which is inalienably 
theirs and that plans should be evolved in local communities which take cognizance 
of both the needs and resources of those communities. It is fully recognized that 
both advice or suggestions and financial assistance might be required. On the other 
hand, it must be realized that no community can permanently carry out successfully 
a plan for which it does not furnish the leadership and support. Individuals and 
communities must, in a large measure, ultimately pay in some way or other for the 
services which they receive or the plan cannot survive indefinitely. 

It has been most gratifying to note the progressively increasing interest and 
activity on the part of physicians in some of the states in promoting maternal 
welfare. This is shown by the formation of state committees which are working 
in conjunction with the state medical societies and state boards of health in develop- 
ing state-wide plans and in stimulating local medical societies to form committees 
to sponsor the programs for their own communities. 

How much our American Committee has had to do with this progress is impos- 
sible to state, but it is, at any rate, gratifying to know that the purposes of our 
organization are gradually being developed as the result of some infiuences which 
are leavening the medical profession, the laity and other interested groups. 

There have been many factors at work for some time and there have been many 
obstacles which are slowly being overcome. One of the highest Iiurdles is jumped 
when a proper understanding of motives and objectives is reached through the co- 
operation of the health departments, the medical profession and the laity. 

There now seems to be a much better mutual understanding in many of the 
states than has heretofore existed, and there would seem to be no reason why a 
similar basis of activity cannot be extended to all of our states. There is no 
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THE AMERICAN COMIMITTEE ON MATERNAL WELFARE, INC. 

Proceedings of SIeeting Held at Kansas City, Missouri, 

May 13, 1936 

Chairman’s Address — ^Dr. Fred L. Adair, Cliicago 

The Missouri Plan for Maternal Welfare and Cliild Care — Dr. Ralph R. Wilson, 

Kansas City 

Maternal Mortality in Georgia During the Tear 1935 — ^Dr. Emmet D. Colvin, Atlanta 
Abortion and Its Relation to Fetal and Maternal Mortality — ^Dr. Fred J. Taussig, 

St. Louis 

Maternal Welfare Under the Social Security Act — ^Dr. Martha M. Eliot, 

Washington, D. C. 

The North Dakota Committee on Maternal Welfare — ^Dr. John H. Moore, 

Grand Porks 

CHAIRMAN’S ADDRESS 
Fred L. Adair, M.D., Chicago, III. 

W'HIS is in reality the second meeting of any size with a more or less formal 
‘ program which has been held by our American Committee on Maternal Welfare. 
Those of you who were prhdleged to attend the last meeting learned something of 
the objectives of our committee and also heard about the plans wliich were being 
put into operation in various parts of the country: 

Dr. A. J. Skeel told you of the plan in Cleveland which has worked so success- 
fully there that it has been extending throughout the state and has passed over its 
borders to be adapted to the needs of other communities. 

Dr. A. W. Bingham outlined the Organized Maternal Welfare Work in New 
Jersey, and this movement has been carried along with increasing momentum. 

Dr. J. K. Quigle}^ described the Maternal Welfare Work in New York which 
is being improved and augmented month by month. 

Pennsylvania has moved forward rapidly in carrying out “The Plan of Action, 
Aims and Progress of the Pennsylvania Commission on Maternal Welfare” as out- 
lined to us by Dr. James S. Taylor. 

The interest in and the effect of the meeting in Atlantic City was so encouraging 
that it seemed very desirable to attempt a similar one in the Midwest at the time of 
tlie session of the A. M. A. The meeting today is the sequel at which other plans 
and ideas will be presented. 

Since the last session two more organizations have been added to our list: The 
American Hospital Association and the National Organization for Public Health 
Nursing. Unfortunately an older society which was in reality the parent of this 
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special committee of five members to study the subject aud bring in a report for 
the next annual meeting. Tlie work of this committee has been entirely of the 
pioneer type; and, by the necessity of the time allotted and the lack of precedent 
to follow, that committee has borrowed freely from programs of cities, counties, 
states, national organizations and, in a few instance.?, foreign countries. I doubt 
that in the recommendations this committee offered at the state meeting there is 
a single original idea; it is merely a compilation and organization of efforts and 
plans used elsewhere. 

I might add here that, follonang the report of the Special Committee on Maternal 
Welfare at the state meeting in April, 19.36, the Association moved that such a 
committee be continued as a standing committee in the future. At least there 
appears to be rather favorable setting for such type of permanent work. 

PART I 

MAKING THE PROFESSION “jIATERN^AL- WELFARE CONSCIOUS” 

I. Summary of Report of Special Committee; 

In preparing the program for Part I, the Special Committee for the Study of 
Maternal Welfare was generously assisted by the State Board of Health. Some of 
the members of the Board of Health accepted invitations to each of the meetings of 
the Special Committee and the entire staff of the office of State Health Commissioner 
held their services open for requests. 

A. Specific accomplishments thus far: 

1. Changes in the standard birth certificates have been proposed and accepted by 
the State Board of Health (See appended blanks). 

a. Mode of delivery data 

b. Assistance to Committee on Crippled Children 

2. A questionnaire form has been proposed and accepted by the State Board of ' 
Health to be used as the source of supplemental information in all cases of maternal 
deaths occurring in the state. 

3. With the advice and consent of Dr. E. J. Goodwin, editor, a “Query Column” 
has been established in the Misso^lri State Medical Journal to be edited by members 
of the Maternal Welfare Committee. 

4. A scientific exhibit was prepared and presented at the state meeting this year. 

5. This same exliibit was presented to the American Medical Association for dis- 
play at Kansas City in May, 193G. 

6. A Missouri morbidity standard has been established as follows: “A puerperal 
case shall be considered morbid whose temperature runs a daily peak of 100.4° F. 
or above for three consecutive days excluding the first twenty-four hours.” 

7. Speakers on the subjects of various phases of maternal mortality have been 
furnished the following organizations during the year: 

a. The medical section of the Missouri Academy of Science 

b. The Missouri Public Health Association 

c. The Kansas City Southwest Clinical Society 

8. The State Board of Health has been kind enough to furnish tlie Maternal 
Welfare Committee a duplicate report of all maternal deaths occurring in the state 
each month, for purpose of collecting data desired. 

9. Each member of the committee has been assigned specific committee work as 
follows : 

a. Scientific exhibits d. Lay publicity 

b. The midwifery problem e. Editor for the “Query Column” 

c. Criminal abortions f. Legal problems 
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reason wliy the state boards of health, cooperating with federal agencies, cannot 
furnish the necessary administrative machinery, financial assistance and some of 
the leadership in developing state-wide programs for complete maternity care. The 
medical profession and nursing organizations must furnish leadership, render service 
and carry out educational programs for doctors, nurses and the laity. 

The state programs for maternal welfare have been, are being, and will be 
developed, adopted and put into effect bj’’ the various states. If interested groups of 
doctors do not bring the medical profession into the programs, it will fail because 
no plan not ultimately acceptable to and accepted by them can succeed as there is 
no other agency which can successfully carry on a comprehensive program of 
maternal care except tliose who are trained in the practice of obstetrics. The doctors, 
nurses, and the laity must work together in safeguarding motherhood to the detri- 
ment of none and to the benefit of all. 


THE MISSOUEI PLAN POE MATEENAL WELPAEE 
AND CHILD CAEE 

Ealph Eust Wilson, M.D., Kansas City, Mo. 

INTRODUCTION 

I. E.xplanation of name for plan 

II. Conditions one year ago 

A. Practically virgin soil 

B. First efforts on part of Missouri State Medical Association to be interested 
in the field 

C. Average age of physicians in towns of 10,000 or less is 57.3 years 

D. State Board of Health 

1. Political appointees and an unstable organization 

2. Divergence of opinions to that of the State Medical Association in the 
years past 

III. Appointment of Special Committee for study of Maternal Welfare and Child 
Care, May, 1935 

A. Constituency: 

1. Five practicing obstetricians 

2. Three practicing orthopedists 

3. President of Missouri State Medical Association, ex officio 

4. Executive-Secretary of Missouri Medical Association, ex officio 

B. Organization and Problems of the Special Committee 

1. Some plan of making the profession itself “maternal welfare conscious" 
(See Part I) 

2. Eelationship to the State Board of Health with respect to Social Security 
funds (See Part II) 

3. Promotion of “lay” cooperation and education (See Part III) 

In speaking of the title as it appears on our program, I wish distinctly to remove 
any inference that any of us liere in Missouri working in maternal welfare have an 
original plan or program that is worthy of being copyrighted under such a name. 
As you well know, there was no especial interest in maternal welfare in Missouri 
until consideration of the Social Securit 3 - Bill was brought before the American peo- 
ple, except for some interrupted work started bj- the American Legion. With that 
as a stimulus the Missouri State Medical Association in May, 1935, appointed a 
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PART II 

RELATION TO STATE BOARD OP HEALTn WITH RESPECT 
TO SOCIAL SECURITY FUNDS 

I. Advisory Committee for the State Board of Health 

A, Advisory Committee Personnel: 

1. President of State Medical Association 

2. President of State Dental Association 

3. Representative of State Nurses Association 

4. Representative of School of Medicine, Missouri University 

5. Representative of School of Medicine, Washington University 
G. Representative of School of Medicine, St. Louis University 

7. Representative of State Tuberculosis Association 

8. Representative of State Public Health Association 

9. Representative of Missouri Association of Social Welfare 

10. Representative of American Society of Pediatrics 

11. Chairman of Maternal Welfare, State Medical Association 

B. Duties of Advisory Committee: 

1. Quarterly meetings with expenses paid 

2. Aid in programs 

3. Aid in future problems 

II. Program for tiie State of Missouri Under the Social Security Plan 

A. Objectives: 

1. To benefit mothers and children in Missouri 

2. To benefit physicians in Missouri 

3. To promote lay education and principles of preventive medicine (all could 
have been directed to this end perhaps) 

B. Agencies and Method of Administration: 

1. Dispensation of Funds “A” and “B” 

a. By Missouri law such funds dispensed only through Department of 
Education 

b. Personnel responsible only to Division of Child Hygiene 

C. Personnel of Staff: 

1. Medical Director of the Division of Child Hygiene 

2. Assistant Director of the Division of Child Hygiene 

3. One full-time obstetrician (field worker) 

4. One full-time pediatrician (field wmrker) 

5. One full-time Public Health Director (field worker) 

6. Three nurses with public health training 

7. Auxiliary speakers to assist field workers 

D. Field Program 

1. Division of State into Working Units of: 

a. Councilor districts for purposes of: 

1. Future appointments 

2. Supervision of own work 

b. Local medical units, except urban territory 
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10. tlie idea of establisliing an annual custom, arrangements were made for 
a Maternal Welfare Committee Dinner at the state meeting. • At this meeting mem- 
bers of the committee presented interesting cases of maternal deaths occurring in 
their own practice. Members of the Association who were known to have been so 
unfortunate as to have had maternal deaths were invited to sit in for this report and 
the subsequent comments. 

11. By the consent and cooperation of the Program Committee and the officers 
of the State Association, a nationally known obstetrician, Dr. Joseph L. Baer, 
Chicago, was invited to give a critique of the presentations of the cases made at 
this dinner. All members of the Association, however, were welcome at both the 
dinner and the discussion thereafter by purchasing a ticket. 

12. On the following morning Dr. Joseph L. Baer appeared as a guest speaker 
before the General Assembly, under the special auspices of the Committee on Ma- 
ternal Welfare. 

13. The membership of the Missouri State Medical Association has been surveyed 
and men througliout the state with special obstetric training or experience are 
classified in a reserve position to be used as auxiliary forces in carrying out special 
ideas or schedules. 

B. Proposed objectives: 

1. That the above program, as outlined, should be fostered and carried out so 
far as advisable and feasible for the next three years. 

2. That the state be divided into territorial units; e.g., the Councilor Districts, 
for the purpose of unified investigations and approaches. 

3. That the President of the Association appoint a special assistant from the 
respective Councilor Districts who is interested in obstetric problems in order to 
further any program or schedule. 

4. That the Committee on Postgraduate Work assist the Committee on Maternal 
Welfare in establishing “refresher courses” and in doing extension work over the 
state. 

5. That the Committee on Scientific Work assist the Maternal Welfare Committee 
in selecting one nationally recognized speaker for each Annual Meeting of the As- 
sociation. 

6. That there shall be the establishment of an annual award, although nominal 
in monetary value, for the best article appearing in the Missouri State Journal along 
the lines of maternal mortality during the year. 

7. That some influence be established and popularized to promote the universal 
application of the Wassermann test on aU expectant mothers. 

8. That hospitals or institutions receiving referred cases from outlying districts 
be encouraged to separate maternal morbidity and mortality in those so-called 
“mussed-up” cases from those entering by regular routine. 

9. That the Woman’s Auxiliary' of the State Association be approached and an 
attempt made to interest them in the activities of the Committee on Maternal Wel- 
fare. 

10. That the Maternal Welfare Committee hold itself in constant readiness to 
provide State and Federal agencies with technical advice. 

11. That the Committee cooperate so far as feasible and advisable with the 
American Committee on Maternal Welfare, Inc., in order to emphasize the signifi- 
cance of maternal mortality. 

12. Assist Children’s Bureau in the special study of stillbirths. 
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8. The staff members employed in the Division of Child Hygiene shall pay their 
entire travel and expenses from the amount allowed each individual for travel or 
expenses, and must in addition furnish any instruments or materials necessary in 
their work and not otherwise furnished by the State Board of Health. 

9. The library of the State Board of Health is open to each staff member but 
any periodicals or books purchased by staff members shall be at their expense and 
will not be paid for from funds of the State Board of Health, unless so directed 
by the State Commissioner of Health, 

10. Harmony among staff members is essential and petty bickering or personal 
gossip will not be tolerated, ^^Hiile in the field, whether during business hours or at 
other times, the employee is to remember that he is a representative of the State 
Board of Health and shall at all times so conduct himself. The State Board of 
Health will be largely judged by the type of personnel employed. The success of 
the administration of the Health Department will reflect credit upon the staff mem- 
bers and vice versa. 

11. Comments or criticism heard in the field should be reported to the Division 
head who in turn will report such comment to the State Commissioner of Health. 

12. Correspondence from staff members to the central office shall be addressed 
to Dr. E. T. McGaugh, Attention, Division of Cliild Hygiene. 

PART III 

RELATIONSHIP TO “lAY PUBLICITY” AND GENERAL PUBLIC EDUCATION 

I. Responsibilities and Cooperative Duties of Missouri State Medical Associa- 
tion. (Incomplete to date.) 

II. Responsibilities and Cooperative Duties of Missouri State Board of Health. 
(Incomplete to date.) 

III. Responsibilities, etc., of Public Health Service. (Incomplete to date.) 

IV. Responsibilities and Cooperative Duties of the Missouri Department of 
Education. (Incomplete to date.) 

V, Reciprocation with Recognized Lay Health Organizations. (Incomplete to 
date.) 

VI. Cooperation with Department of Extension Work of the University of Mis- 
souri. (Incomplete to date.) 


SUMMARY 

I. At the end of a year’s work the Special Committee of the Missouri State 
Medical Association for Maternal Welfare has been made a permanent committee 
of five whose terms of office shall be three years — so staggered as to have two mem- 
bers retire each year to give place for two new members yearly. 

II, The Missouri Plan of administering the Maternal Welfare funds has been 
accepted by the Children’s Bureau. 

m. Funds have already been received for the first year’s work. 

IV. The field workers are now spending a period of observation in preparation 
for active work to begin July 15, 1936. 

V, A friendly relationsliip has finally come to exist between the Missouri State 
Medical Association and the Missouri State Board of Health. 

VT. As yet, the plan can be submitted only in the form of a synopsis as the 
context will be derived from experiences encountered in its application. Thus, per- 
haps, before a final text is completed, it will have undergone many alterations, 

VTI, The State of Missouri has accepted the challenge of the high maternal 
mortality rates existing within her borders. 
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E. Specific Programs for Field Workers 

1. Outline of subjects for Field Workers in Obstetrics: 

a. The mechanism and management of normal labor 

b. The toxemias of pregnancy 

c. The usual complications of pregnancy, wdth special reference to pneu- 
monia and intercurrent infections 

d. Sypliilis and pregnancy 

e. The management of normal pregnancy 

f. The minor ailments of pregnancy and prenatal care 

g. Abortion, miscarriage and premature labor 

h. Hemorrhage, both antepartum and postpartum 

i. Pelvic measurements 

j. The value of a complete physical examination early in pregnancy 

k. Breech presentation and the method of its management, vrith special 
reference to its early diagnosis in labor 

l. Forceps, versions and episiotomies 

m. The management of occipitoposterior positions 

n. Puerperal sepsis with special reference to contaminations by the attend- 
ants as well as exacerbations of patient’s ov\ti infection 

0 . Cesarean section with special reference to the obstetric indication as 
well as the surgical facilities at hand 

p. Contraception and sterilization with special reference to legal aspects, as 
well as medical technic. 

q. Significant laboratory procedures in obstetrics 

r. Hemorrhage and discharge in the nonpregnant 

2. Outline for Field Workers in Pediatrics 

3. Outline for Field Workers in Public Health Nursing 

4. Outline for Field Workers in Dentistry 

5. Outline for Auxiliarj- Field Workers 

a. Duties of this group are largely one of educational lectures according 
to specific needs 

b. Salaries are to be on ‘'piece-work” basis 

F. Rules governing Members of the Staff; 

1. The Division of Child Hygiene does not practice medicine. 

2 . The staff members of the. Division of Child Hygiene shall not enter into any 
argument concerning politics, administration of the State Board of Health, or 
policies of the State Board of Health. They shall, however, become familiar enough 
with the regulations of the State Board of Health that they shall be able to discuss 
intelligently questions pertaining to programs or policies. 

3. Physician members employed by the State Board of Health must not only be 
reputable physicians with high professional qualifications but shall be members of 
the County, State and American Medical Association. They shall further become 
members of tlie State Public Health Association and the American Public Health 
Associations. 

4. All members of the nursing staff shall be members of the State Nurses As- 
sociation, and the National Organization for Public Health Nursing. 

5. Each physician and nurse employed by the State Board must be licensed to 
practice medicine or nursing in the State of Missouri. 

6. No member of the Staff shall obligate the State Commissioner of Health or 
any department head in any manner nithout first consulting the individual con- 
cerned. 

7. In no case shall they directly or indirectly obligate the State Board of Health 
financially. 
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number of deaths were due to eclampsia. Seventy-three per cent of the women dying 
of eclampsia were not attended by a physician prior to the onset of convulsions. 
Twenty-three, or 39 per coni, of the eclamptic patients died undelivered. Forty-£vo 
per cent delivered spontaneously and .34 per cent were delivered by operative pro- 
cedures. It was found that the onset of labor was spontaneous in G2.9 per cent 
of the women dying of this condition. Fifty-five per cent of them died without the 
benefit of hospitalization. 

Hemorrhage, including placenta prevna, abruptio placentae, and postpartum bleed- 
ing claimed 14.9 per cent of the mortalities. The accidents of labor accounted for 
2.G per cent. Ilypcremesis, ectopic gestation, and diseases incidental to pregnancy 
make up a small percentage of the total fatalities in the study. 

DISTRIBUTION OF DE^VTUS AMONG WHITES AND NEGROES 

One hundred and eighty-eight, or 52.8 per cent, of .35G deaths were among white 
women. Evidently the presence of a large negro population in the state is not the 
factor responsible for our increased maternal mortality rate, as we have so often 
thought. 

Deaths following abortion were higher among colored than among white women. 
The percentage of deaths due to hemorrhage was twice as high among whites as 
among negroes. Deaths due to sepsis, eclampsia, and other causes were approxi- 
mately equally divided between the two races. 

The incidence of illegitimate pregnancies was 3.5 per cent among whites and 11.5 
per cent among negroes. 

PRENATAL CARE 

After excluding those women who died from ectopic pregnancies and abortions, 
there remained 294 who might have received prenatal care, but 68.3 per cent of 
them died without the benefit of prenatal supervision. Seventeen per cent were 
credited with having received adequate care, and 14 per cent of them had inadequate 
or poor care. 

PARITY 

Primigravidas made up 173, or 48. G per cent, of the mortalities. The percentage 
of deaths due to abortions, ectopics, and hemorrhages was more than twice as gre.at 
among multiparous women. Deaths due to septicemia were 9 per cent higher among 
the multiparas. Albuminuria and eclampsia caused 52.5 per cent of the mortalities 
among the primigravidas. 

PERIOD OF GESTATION 

Two hundred and eighty-two, or 76 per cent, of the fatalities occurred in women 
who had reached the thii-d trimester of pregnancy. Death occurred during preg- 
nancy in 8.4 per cent; during labor in 4.8 per cent; and 86.8 per cent died during 
the puerperium. 

OPERATIVE DELIVERIES 

These are factors of great importance in the etiology of present-day obstetric 
mortality. Of the 282 women who died in the third trimester of pregnancy, 34 
per cent had had some form of operative procedure directed toward delivery. 
Twenty-five deaths occurred after cesarean sections had been performed; 44 women 
died following forceps delivery; 29 died after delivery by version and immediate 
breech extraction; and 5 deaths followed breech extractions. It was found that 
32.5 per cent of the patients with albuminuria and eclampsia were delivered by 
operative procedures. 



]\'IATERNAL MOETALITY IN GEOEGIA 
DTJEING THE YEAE 1935 

E. D. CoLviNj M.D., Atlanta, Ga. 

D UEING the past two years it has been my privilege and pleasure to serve as 
the chairman of a committee of twenty-one members appointed to study ma- 
ternal mortality in the state of Georgia, and the following paper is made up of 
statistics from the committee’s annual report to tlie House of Delegates of the 
Medical Association of our state. 

A form similar to the ones used in the New York, Philadelphia, and the Fifteen 
States Survey was used in collecting the statistical data. Slight modifications of the 
questionnaire were made in order to meet conditions existing in our state. 

On the tenth day of each month the Bureau of Vital Statistics supplied the 
committee with a copy of the maternal death certificates filed with it during the 
preceding month. Identifying information was copied from the certificates onto 
the questionnaires and these, accompanied by self-addressed and stampel envelopes 
in which they were to be returned, were immediately mailed to the attending phy- 
sicians or mid'wives. If tlie attendant did not reply after several forms had been 
sent to him, one of the local district members of the committee then was requested 
to interview him. Thus, the committee was able to obtain its information before 
the details of the case had escaped the memory of the attendant. 

It is not desired to overburden you with statistics, but a presentation of the fol- 
lowing general information nill give a rather definite idea of the relative importance 
of some of the factors which contribute to, and influence maternal mortality in our 
state. 

During the year 1935, 60,424 live births were reported. Of these, 35,634 were 
whites and 24,790 were negroes. Physicians attended 35,701, and midwives attended 
24,482 of these births. Of the 35,701 whites, 30,322 were attended by physicians and 
5,201 by midwives. Of the 24,790 negro birtlis, 5,379 were attended by physicians 
and 19,281 by midwives. A total of 3,968 stillbirths occurred during this same 
period. Of these, 1,524 were whites and 2,444 were negroes. 

Sixty-seven per cent of the reported live births in the state occurred in rural 
districts. Midwives attended 39 per cent of the live births in the state. Physicians 
attended 81 per cent of the urban, but only 52 per cent of the rural deliveries. 

Tlie maternal death rate for the state during 1935 was 7.1 per cent per 1,000 live 
births. The infant mortality was 69 per 1,000 live births. Four hundred and thirty- 
eight maternal deaths occurred during the year, and the committee obtained answers 
to its questionnaires regarding 356 or 81.3 per cent of these mortalities. 

CAUSES OP DEATH 

Abortion was the cause of 53, or 14.9 per cent, of the fatalities. Seventy-nine 
per cent of these deaths were attributed to sepsis and constitute 38 per cent of the 
total number of deaths due to puerperal infection. Puerperal septicemia was the 
cause of 93, or 20.1 per cent, of the mortalities. Septic deaths following abortions 
will increase this figure to 41 per cent and place septicemia as the most frequent 
cause of death. 

One hundred and twenty-three, or 34.5 per cent, of the mortalities were due to the 
toxemias of pregnancy. One hundred and sixten, or 32.6 per cent, of the total 
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Mucli blamo can be placed upon the public for its failure to apply for and coop- 
erate in prenatal care. Over two-thirds of our deaths occurred among women who 
had not been attended by a physician before he was called to treat the pathologic 
conditions which claimed their lives. The profession must bo willing to instruct and 
guide the public by continually and persistently gi%dng advice in all matters pertain- 
ing to pregnancy. This advice would be especially valuable in controlling deaths 
due to abortions and toxemia. 

The profession alone, without the cooperation of the laity, can mahe very little 
progress in decreasing maternal mortality in our state. The public must be advised 
and it must be stronglj’ urged to cooperate in this problem of such vital interest 
to it. If it is possible to reduce the number of deaths due to abortions and improp- 
erly handled toxic conditions, the death rate for the state will be greatly reduced. 

Economic conditions have caused the bulk of rural maternity work to be thrust 
into the hands of the midwife. It is the dutj' of the medical profession to demand 
that the tj'pe of her training and the quality of her work be improved. Also, ade- 
quate supervision of her work is of paramount importance. 

The medical profession of the state cannot undertake to change the economic 
system, nor are they in a position to bring about a change in the general level of 
intelligence throughout the state. Ignorance, superstitions, and illiteracy continue 
to handicap scientific efforts. However, in the interest of the advancement of pre- 
ventive medicine it is the duty of the profession to undertake to eliminate those 
factors not of a medical character which increase maternal mortality. Once the 
cooperation of the public is obtained and a system of maternity service instituted, 
the death rate from eclampsia alone should be reduced 50 per cent. It is alarming 
to learn that this almost preventable disease was the cause of 30 per cent of the 
maternal deaths in the state of Georgia last year. 

1040 PoNOE DE Leon Avenue, N. E. 
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The increasing use of various anestlietie agents which so often interfere with 
physiologic labor and necessitate a greater operative interference is a rather con- 
stant contributory factor in the cause of increased maternal mortality. But anes- 
thesia was a small factor' in the causation of maternal mortality in our state during 
the year covered in this survey. Of the 282 women delivered during the third 
trimester of pregnancy, 41 per cent did not receive any form of anesthesia. Chloro- 
form was the anesthetic of choice among rural practitioners. Three women died 
as a result of spinal anesthesia before the contemplated cesarean sections could be 
started. 

METHOD OF ONSET OF LABOR 

The onset of labor was spontaneous in 255, or 89.9 per cent, of the women who 
were in labor during the tliird trimester of pregnancy. The catheter method was 
the one most often employed in the induction of labor. Of the patients who were 
suffering from toxemia, 62.9 per cent developed convulsions prior to or after labor 
had started spontaneously. 

PLACE OP DELIVERY AND PLACE OP DEATH 

Only 45.8 per cent of the women who died had had the advantage of hospitaliza- 
tion. Of these, 39.1 per cent were rushed in as emergencies or were in a moribund 
condition at the time of admission. 


INFANTS 

From the 282 women reacliing a stage of fetal viability, 187 infants were de- 
livered alive. Seven sets of twins and one set of triplets are included in the series. 

ATTENDANT AT DELIVERY 

Midwives alone attended 19.3 per cent of the fatalities, and in 25.3 per cent 
they were relieved by physicians after complications had developed. Therefore, mid- 
wives contacted 44.6 per cent of tlie mortalities. Physicians alone were credited witli 
having attended 50.5 per cent of the deaths. During the year covered in tliis sur- 
vey, midwives attended 24,482, or 40.5 per cent, of the live births reported in the 
state of Georgia. 

In conclusion, after reviewing the records of 356 maternal deaths, we cannot deny 
that our maternal mortality should be greatly reduced. It is an outstanding fact 
that there is a need in rural communities for prenatal care and supervision during 
delivery — a service which does, not exist at this time. It is a mutual problem of 
the laity and the medical profession. Until organized medicine appreciates the im- 
portance of maternal mortalitj', and until we realize its cause, it is of little use to 
appeal to the public for its cooperation. Too often we, as physician-s, are unwill- 
ing to accept the blame for a large number of maternal deaths which studies have 
shown to be preventable or controllable. An example of this is illustrated by the 
frequency of failure on the part of physicians to appreciate the signs, delay in 
reaching a diagnosis, and postponement of definite measures in terminating preg- 
nancy among patients suffering from fulminating toxemias. In this study, many 
cases were presented in which a preeelampsia, treated expectantly, was permitted to 
develop into eclampsia. In contrast to these, there are a number of physicians who 
practice radical procedures and continue to treat extremely ill toxic patients by 
operative procedures, illustrated by emergency cesarean sections on women suffering 
from eclampsia. 

Too often there is a lack of understanding of just what is meant by prenatal care. 
To be able to render prenatal care, a physician must not only understand it, but he 
must be willing to render it conscientiously. 
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tration area of the United Slates or about 3,000 for the entire country. The splen- 
did study of New York maternal mortality made under the auspices of the New 
York Academy of Medicine with check-up of all cases by personal interview and 
hospital records showed that in 36 out of 357 maternal deaths from abortion no 
mention of abortion was found on the death certificate. There was thus an error 
of one in every six death certificates. Let us keep clearly in mind that these were 
all recorded as pregnancy deaths but not as abortion deaths. If we apply this ad- 
dition of one-sixth to the total of about 3,000 registered abortion deaths, we get 
3,500 as the approximate number that can be included under this head. 

And now to come to the search for abortion deaths classified under other heads: 
In the monograph on abortions* I call attention to an interesting suggestion made 
by Ureudenberg in studying abortion mortality in Prussia. He found that the 
figures for abortion deaths by some writers almost equalled the total deaths for all 
women of fertility age. As a check-up on these wild statements he made a com- 
parison of the causes of death in men and in women in the fertile period between 
fifteen and forty-five years. Where there was an evident discrepancy in favor of the 
women, as under the head of lung, cardiac and genitourinarj' diseases, one-half of the 
total was roughly estimated to be due to concealed abortion deaths. In this way 
the number of abortion deaths registered under puerperal causes was found to be 
about one-half of the total. I have attempted a similar comparison between male 
and female deaths from the U. S. Census reports for 1930, 1931, and 1932, occur- 
ring during the period of fertility (fifteen to forty -five years), and the estimated 
ratio of concealed abortion deaths tallies closely with the figures obtained by 
Freudenberg. 

Under some heads, such as tumors, malformations or certain infectious diseases, 
the likelihood of misstatement is remote. In other groups there was no apparent dis- 
crepancy from the average of 10 male to 8 female deaths. Striking differences 
w'ere, however, found under the head of: 

List No. 129: Peritonitis, cause not specified (1930-32): male 549; female 
1004; an average surplus of 152 women per year. 

List No. 125a: YeUow atrophy of the liver (1930-32): male 189; female 482; 
an average surplus of 98 women per year. 

In the larger groups we also found a discrepancy under the head of: 

List No. 23: Tuberculosis, respiratory system (1930-32); average discrepancy 
of 3,035. 

Group VII. Diseases of the circulatory system (1930-32) ; average discrepancy 
of 2,064. 

List Nos. 130-131: Acute and chronic nephritis (1930-32); average discrepancy 
of 1,774. 

The total discrepancy from these three causes of death was 6,873. If we assume 
that one-half of this discrepancy might be due to concealed abortion deaths we 
would have 3,437 additional deaths. 

If now we add all these concealed deaths to the 3,500 previously referred to under 
the head of pregnancy, we find that the approximate corrected annual deaths from 
abortion in the continental United States amount to 7,187. Even supposing that we 
had failed to include a few abortion deaths concealed here and there under other 
heads, it is inconceivable to me that the total number could greatly surpass 8,000 
annually. This would seem a maximum figure. 

The average death rate from abortion taken from large hospital and dispensary 
figures here and abroad is 1.2 per hundred. The sources of this estimate are given 
in a previous publication. With improved technic of physicians and abortionists, 

^Abortion, Spontaneous and Induced, Medical and Social Aspects, .St. Louis, 193 C. 
The C. y. Mosby Co. 



ABOETION AND ITS RELATION TO FETAL 
AND MATERNAL MORTALITY 

Fred J. Taussig, M.D., St. Louis, Mo. 

A BOETION is, I. believe, the greatest single factor in fetal and maternal mor- 
tality. This is evidenced by the fact that approximately one out of every four 
or five conceptions terminates in fetal death through abortion and that two out of 
every live maternal deaths can be ascribed to an abortion. Prom the available data, 
in spite of uncertainties, I am convinced that this statement is not far from the 
truth. 

Let me explain briefly how I have arrived at these figures. There is a difference 
between a guess and a careful estimation. You have doubtless all had occasion at 
some time to guess at the number of beans in a gallon jar. If, however, you have 
taken the problem seriously and carefully measured the jar capacity and the size 
of the bean, the answer should closely approximate the actual number. The same 
principles apply in the calculation of total abortion deaths. If, in addition, we 
seek independently the abortion death rate and find that the estimated number of 
abortions times the estimated death rate tallies approximately with the estimated 
abortion deaths, I think you will agree that we are near the actual figures. And I 
think it is of considerable importance for us to visualize this approximate truth 
instead of assuming an agnostic attitude as some do, or accepting the wild exag- 
gerations that are so frequently made by propagandists. 

First as to the number of abortions: Hospital and dispensary figures quite evi- 
dently record but a small proportion of the total abortions since so large a number 
are done secretly without record of any kind. Wliile anxious to conceal the fact of 
an abortion at the time it occurs, it is the general experience of physicians that 
women are surprisingly frank in giving information concerning past abortions. 
From such statements the ratio of abortions to confinements can be estimated. From 
Dr. Kopp ’s study of records in New York maternal health centers, there were found 
to be 11,172 abortions to 27,813 confinements, a ratio of 1 to 2.5. This corresponds 
to smaller statistics obtained from other urban sources. In the rural districts this 
abortion-confinement ratio from the figures collected by Plass approximates more 
closely 1 abortion to 5 confinements. Dividing the 2,400,000 annual births accord- 
ing to the U. S. Census estimate of 42 per cent urban and 58 per cent rural, we 
arrive at the figure of 681,000 abortions annually in the United States. Let us call 
this 700,000 abortions, add to this 100,000 stillbirths (figured at 4.2 per cent of the 
live births) and then the 2,400,000 live births, we arrive at a total of 3,200,000 con- 
ceptions of wliieli 700,000 terminate in abortion, or approximately one in four or 
five conceptions. 

Equally troublesome is the estimation of maternal deaths from abortion. The 
recorded abortion deaths as given in the Census reports are certainly incomplete, since 
there is ample evidence that a verj- large proportion of abortion deaths are inten- 
tionally concealed for fear of exposure or possible legal entanglements. On the 
other hand, let it be clearly understood that practically without exception every 
death is somewhere on record in our mortality statistics, even though a different 
diagnosis may be put on the death certificate. The problem is to find under what 
head these additional abortion deaths might be concealed. Tlie actual correctly 
recorded abortion deatlis for the years 1930 to 1932 averaged 2,740 for the regis- 
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trained, physician. Perforation of the uterus is another unfortunate accident only 
too common under such conditions. With but few exceptions we must advise a 
‘‘hands-off’’ policy in the presence of acute infection. 

Wliile we are here concerned primarily with problems of mortality, we should not 
leave out of consideration the very serious and widespread morbidity resulting from 
this scourge of abortion. It was a realization of these sequelae that largely in- 
duced the Eussian government to restrict its policy of legalized abortion. Such 
women are likely to develop in subsequent pregnancies serious complications such 
as ectopic gestation, adherent placenta, and difficult labors. In other ways their 
general health and constitution may be undermined by repeated abortions. 

If I have been pessimistic in thus presenting to you the wastage of maternal 
life and health through the widespread prevalence of this practice of abortion, let 
me add that I am rather optimistic as to the future. This is based upon the fol- 
lowing changes that have recently become manifest; 

1. A franker facing of the problem of abortion in medical and sociological 
writings. 

2. -Better understanding of the causes of spontaneous abortion and its prevention. 

3. The awakening of social consciousness, especially in regard to maternal wel- 
fare among the poor. 

4. Gradual elimination of the untrained midwife. 

5. Widespread information concerning birth control and better methods of pre- 
venting conception where pregnancy is not desired or is contraindicated. 

6. Better training by physicians in the handling of abortion cases. These changes 
have, however, only just begun. We must do all in our power to hasten their de- 
velopment. 
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with a decrease in the number done by midwives and patients themselves, this rate 
is probably a little too high. At any rate we see that the number of estimated 
abortions (700,000) times the death rate comes very close to the estimated total of 
abortion deaths (7,187). 

Turning now to a comparison of abortion deaths vith those following childbirth, 
we find that the number of registered deaths following pregnancy, childbirth and 
the puerperal state for the years 1930 to 1932 averaged 14,156. If we deduct from 
this number the 3,500 abortion deaths registered under this head and about 600 
due to ectopic pregnancy, we have approximately 10,000 deaths at confinement com- 
pared with about 7,000 abortion deaths, a ratio of 3 deaths from childbirth to 2 
deaths from abortion. 

So much for the numerical evaluation of abortion as a factor in fetal and 
maternal mortality. Now a word as to what can be done to prevent this enormous 
waste of human life: Practically we cannot weigh in the same balance the life of 
a two-month embryo and the fully developed life of the young mother. Neverthe- 
less the loss of these embryos occurring by the thousands is a serious handicap to 
the work of the world. It interrupts the important obligations of the mother to 
lier family, it is a serious financial burden, and often leads to partial or even com- 
plete disability of the women who liave aborted. Nowhere is the ounce of preven- 
tion more clearly needed, and this ounce of prevention means tlie prevention of the 
undesired or undesirable pregnancy. More widespread information concerning birth 
control, and better and simpler methods of preventing conception are indispensable 
to accomplish this end. This would, of course, apply only to the induced and 
therapeutic abortions comprising together about 70 per cent of tlie total. Concern- 
ing the prevention of spontaneous abortion (the remaining 30 per cent) much has 
been written and, especially with our increasing knowledge of endocrine pathologj', 
methods of treatment have slioAvn considerable improvement. Physicians either 
through carelessness or ignorance are frequently remiss in their efforts to hinder a 
spontaneous abortion. A fuller appreciation of the underlying causes tending to 
faulty development or premature expulsion of the fetus would result in a definite 
lowering of the abortion rate. Petal deaths due to sj-philis in the middle trimester 
of pregnancy could, under proper supervision, be reduced to a very small number. 
Indeed there is more hope of accomplishment in the prevention of spontaneous 
abortion than in the larger group of induced abortions in which the physician must 
cope with a change in underlying social conditions and economic distress. 

Coming now to the seven to eight thousand maternal deaths, we must realize 
that the underlying cause in the larger group of induced abortions is that the 
illegal operation is usually done under conditions predisposing to infection by a 
person untrained in surgical technic. The Russian legalization of abortion, quite 
regardless of how it may have stimulated an increase in the actual number of abor- 
tions, has demonstrated that the abortion mortality can be reduced from about 1 per 
cent to almost one hundredth of that amount by rigidly restricting its performance 
to qualified physicians working under hospital conditions. Whether a broadening 
of the indications for abortion is a step in the right direction is worthy of careful 
consideration. Such a change should primarily be concerned with the relief of the 
depleted pluriparous mothers of the poor. 

Of more immediate concern to the physician is the proper handling of the in- 
fected abortions, whether spontaneous or induced. The analysis of maternal mor- 
tality made through the Children’s Bureau has shown the large part played by the 
curette in the spread of these infections. Only too often an infection introduced 
by the instruments of the patient, midwife, or abortionist into the uterine cavity, is 
carried into the blood stream by the operative zeal of the well-meaning, but poorly 
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outset. If those three objectives can be attained, we feel that mucli will have been 
accomplished in the campaign for better obstetrics. 

I would call your attention to the fact that North Dakota is one of 17 states in 
the Union requiring an interne.ship before a license to practice is issued by the 
State Board of Medical Examiners and that this rule has been in effect since 1918. 
It is thus evident that our physicians have had rather better than the average med- 
ical training. Our state has, predominantly, a rural population and everyone knows 
the difficulties surrounding the man with a large rural practice dependent upon him 
when he attempts to find time for postgraduate instruction. In most instances, 
finances and the demands of his practice will not permit it. 

We feel that if postgraduate instruction is to be made available to our phy- 
sicians, it must be brought to them. To this end, preliminary arrangements are 
now under way to hold at least .1 or 4 two-day obstetric seminars during the year. 
The plan is to have this seminar conducted by some prominent obstetrician from 
out of the state. We have arranged with 3 District Medical Societies to sponsor 
such seminars and hold their regular evening meeting on the closing night of the ses- 
sions at which time the visiting clinician will be asked to address the society and 
its guests. The chief subjects to be discussed in this seminar are: (1) Prenatal 
care, (2) the prevention of infection, (.8) the prevention and control of the tox- 
emias of pregnancy, (4) tlie prevention and management of abortions, and (5) 
breast feeding. Members of our committee will be ready to assist in the clinics 
and discussions if requested to do so by the host society, but we arc again placing 
the emphasis where we think it belongs — on the district society. 

This will be a very modest beginning in the matter of postgraduate instruction, 
but w’e feel confident that the succe-ss of our first .seminar will create a demand for 
similar seminars or "refresher” courses on a larger scale and that eventually they 
will be in demand throughout the state. 

I cannot leave the subject of profes.sional education without acknowledging with 
gratitude the splendid cooperation our committee is receiving from Dr. Maysil 
M. Williams, State Health Officer for North Dakota. Through her department, 
sterile obstetric packages are to be made available to private physicians requesting 
them for home deliveries. With the endorsement of the committee and under the 
direction of Dr. Williams, a Maternity Nursing Service is to be instituted in 
one county in the state for a period of one year. We will watch with great inter- 
est the w'ork of this Nursing Service. 

The committee has stressed the importance of well-equipped, separate obstetric 
departments in hospitals admitting maternity patients, adequate nursery facilities, 
and the importance of the isolation of any infected patients. Our hospitals in the 
larger centers have an excellent rating in these vital points. We have somewhat of 
a problem in some of the small so-called "maternity homes.” These are often 
nothing more than private dwellings, admitting two or three women for care during 
labor and the puerperium. The State Board of Administration which licenses all 
hospitals and maternity homes in the state will be asked to check all so-called 
' ‘ maternity homes, ’ ’ especially in regard to equipment and whether or not registered 
nurses are in charge. 

We entered the field of lay education via radio. The committee prepared a 
series of eight radio talks, each fifteen minutes in length, and they were broadcast 
weekly under the name of the North Dakota Committee on Maternal Welfare by 
Dr. H. E. Prench, Dean of the Medical School of the University of North Dakota 
and Chairman of the Committee on Medical Education of the North Dakota State 
Medical Association. The committee desires to express its thanks to Dr. French 
for his cooperation in making these broadcasts possible. Subjects presented were: 
"Prenatal Care,” "The Hygiene of Pregnancy,” "Diet and Exercise in Preg- 



THE NORTH DAKOTA COMMITTEE ON IMATERNAL WELFARE 
John H. Moore, M.D., P.A.C.S., Chairman, Grand Porks, N. D. 

T he North Dakota Committee on Maternal Welfare is very young. Time will 
give it maturity without, I hope, diminishing its enthusiasm. It was conceived 
by the American Committee on Maternal Welfare, Inc., and born by the North 
Dakota State Medical Association. We trust that neither parent will have occasion 
to disown its offspring. 

We were appointed as one of the regular committees of the North Dakota State 
Medical Association in November, 1935. Our first major objective was the spon- 
soring of as many obstetric meetings before the component District Medical So- 
cieties of the State as time would allow. Every committee member was assigned a 
topic and everjmne accepted his subject and went to work. The purpose was not 
merely to present obstetric programs in a hit-or-miss manner but to present a 
symposium on obstetrics, dealing with the major causes of obstetric deaths. Infec- 
tions, toxemias, and hemorrhage are the major causes of maternal deaths in North 
Dakota, just as they are elsewhere. 

One of our committee took as Ms subject, “Maternal Mortality in North Dakota." 
With access to the files of the Bureau of Vital Statistics, he was able to present the 
figures for our own state in a convincing manner. I would not have you believe, 
from this, that North Dakota has a high maternal mortalitjr. On the contrary, it 
ranks with the best in the country, but our neighbor, Minnesota, with the best 
record in the nation, has given us a tangible goal to reach, and we are out to equal 
or better her record! 

Emphasizing the importance of the Maternal Mortality Triad, we usually pre- 
sent three papers at each district meeting. Discussion is based on the papers as a 
symposium after the formal presentation of all of them. We have found that this 
is by far the best way to provoke discussion. Informal case reports, based on one 
of the triad, invariably come to light and the discussion is general, active, and 
helpful. On one occasion it lasted for one hour and in another meeting for one hour 
and thirt 3 - minutes. VHien obstetric programs can provoke discussions for that 
length of time, thej- are fulfilling a verj’- large part of their mission. 

TMs plan of district meetings has met with the splendid cooperation of the 
officers of the various societies contacted. It has been more a question of finding 
time to put on all the programs requested than of creating a demand for them. 
Since January, 1936, when the committee first began to put on these programs, we 
have appeared before five district societies. At the present rate of progress, it will 
take us more than a year to fill all the remaining requests for meetings. 

It is obvious to us that our State Committee can function best only as a direct- 
ing agencj' and as a clearing house and that the most effective work will be done by 
the district societies. To further this, we are asking that each district societj' ap- 
point a subcommittee on maternal welfare. Wc recommend that each subcommittee 
consist of three phj'sicians, at least one of whom shall be a rural practitioner. We 
expect such subcommittees to: (1) Sponsor obstetric programs in their own soci- 
eties at stated intervals. (2) Encourage case reports in obstetrics bj- the society 
members. (3) Poster educational work among laj- organizations such as Federated 
Women’s Clubs, Parent-Teachers Organizations and Home-Makers Clubs. 

Other activities of such committees naturally suggest themselves, but it has 
seemed wise not to burden these committees with too extensive a program at the 
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Editorial Comment 


The Induction of Premature Labor in Contracted Pelvis 

T he induction of premature labor for moderate degrees of pelvic 
contraction is one of the deep-rooted traditions of British obstetrics. 
It dates, as Denman points out, from about 1756 when a group of London 
physicians, seeking a substitute for craniotom}’^ in cases of contracted 
pelvis, met ‘ ‘ to consider of the moral rectitude of, and advantages which 
might be expected from this practice.” There can be no doubt that 
the contributions of British obstetricians to this general field have had 
far-reaching and beneficial effects. Today the induction of prematui’C 
labor is recognized the world over as a valuable measure in the treatment 
of many obstetric conditions. Oddly enough, however, its use in the 
complication it was originally designed to serve, contracted pelvis, is at 
present confined almost entirely to Great Britain. 

Eecent evidence suggests that even in Great Britain opinion is veering 
away from this practice. There appears in the September, 1936, Pro- 
ceedings of the Royal Society of Medicine a significant symposium on the 
motion, “That induction of premature labour should not play any part 
in the treatment of contraction or di.sproportion in primigravidae. ” 
Seventeen leading obstetricians discussed the proposal and the majority 
(10) favored the motion, that is, opposed the induction of labor for 
contracted pelvis. Their statements were based on series of cases from 
various English hospitals and referred in most instances to inductions 
brought about by means of bougies. During the discussion even the 
advocates of the method conceded a fetal mortality of 12 per cent, or 
more. Induction of premature labor in primigravidas at King’s College 
Hospital resulted in a stillbirth rate of 20.8 per cent. At St. Thomas’s 
Hospital and the General Lying-In Hospital, York Koad, the infant 
mortality foUomng the same measure was 16.5 and 17.5 per cent, respec- 
tively. Uterine inertia and infection were not infrequent sequelae. At 
the Middlesex Ho.spital, where labor was induced prematurely in 44 
primigravidas because of disproportion, uterine inertia occurred in 38 
per cent. The induction of premature labor at the King’s College Hos- 
pital increased the forceps rate no le.ss than threefold, while 45 per cent of 
the patients showed definite evidence of uterine infection after delivery. 

That certain British obstetricians have definitely abandoned prema- 
ture induction of labor in contracted pelvis, seems clear. Of interest to 
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nancy,” “Mode of Living for the Pregnant Woman,” “Common Disorders of 
Pregnancy,” “Danger Signs of Pregnancy,” “Puerperal Infections,” and “The 
Toxemias of Pregnancy. ’ ’ Because of the response to this feature of lay education, 
it was decided to prepare and broadcast a series of four talks on Infant Welfare. 
The subjects to be covered are: “The Newborn Infant,” “Breast Feeding,” “The 
Infant in the First Few Montlis of Life,” and “Immunization.” 

Every radio program must have a ‘ ‘ radio signature ” or a “ theme song. ’ ’ Ours 
is “See Your Doctor!” Throughout all our talks we have repeatedly urged the 
importance of the personal relationship between patient and physician. We have 
not attempted any “question and answer” department, any advice by mail or any 
of tlie other follow-up procedures usually associated with radio broadcasting. If 
we have succeeded in awakening any public interest in the field of maternal welfare, 
we have obtained our objective and the patient and her private physician are the 
beneficiaries. 

Home-Maker Clubs are very active in North Dakota. They are well organized 
and interest in them is high. Regular courses of study are followed and the assign- 
ments are made well in advance of the scheduled meetings. Our committee was 
approached by the State Department of Health as to the possibility of providing a 
course of study, dealing with maternal and infant welfare, for Home-Maker Club 
meetings. The response of the committee was unanimously in favor of such a plan, 
and we expect to assist in the preparation of such a course of study in the very 
near future. 

Mliatever may be our individual attitudes toward Social Security Legislation, I 
believe we all realize that, in some form or other, it is here to stay. The attitude 
of the medical profession in North Dakota, as I have been able to determine it, is 
decidedly against socialized medicine. The first thing our committee did was to 
assure our medical audiences that our program was the antithesis of state medicine 
or socialized medicine in any form. When our physicians understood that, in our 
program for maternal and infant welfare, we were representing organized medicine 
in North Dakota and that we were a regularly appointed committee of the North 
Dakota State Medical Association, cooperation supplanted whatever skepticism might 
have been present. 

As our committee sees it, our problem is to develop its state program along lines 
wliich will increase the prestige of the individual practitioner of medicine and bring 
our influence to bear n-ith state health officials to further that end. We have stressed 
and will continue to stress, both to medical and lay audiences, the personal relation- 
ship which must exist between patient and physician to improve the standards of 
obstetric practice. All the members of our committee are men engaged in the pri- 
vate practice of obstetrics and/or gjmecology. Doctors in North Dakota are highly 
individualistic and I, for one, hope that they remain so. It is not regimentation we 
are looking for but cooperation. I believe that our influence, as a committee, will 
be felt in the development of state plans for maternal and child welfare in North 
Dakota. I have indicated some of the projects under way and some of our plans 
for the future. We believe that only through the cooperation of the physicians of 
the state and the education of the patients to seek the highest type of obstetric 
service available to them can this, or any other, program "of maternal welfare suc- 
ceed. We are cooperating with the Public Health Ofiicer in planning and supervising 
a program of maternal and child welfare, and we are doing so as private practi- 
tioners. If we can continue the cordial relationships now being established between 
organized medicine on the one hand, and a rapidly developing state plan for ma- 
ternal welfare on the other, our efforts will succeed. The response to date has made 
us optimistic for the future. 
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OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF OCTOBEE 1, 1936 
The following papers were presented: 

The Primiparous Internal Genitalia After Forceps Delivery. Dr. Fred B. 
Nugent. (For original article, see page 611.) 

Dse of Parathyroid Extract for the Control of Early Nausea and Vomiting of 
Pregnancy. Dr. Walter Sussman. (To appear in a subsequent issue.) 

The Incidence of Ureteral Stricture in Lower Abdominal Pain in Women. Dr. 
Charles Lintgen. (For original article, see page 636.) 


BROOKLYN GYNECOLOGICAL SOCIETY 
MEETING OF APEIL 3, 1936 
The following papers were presented: 

The Diagnostic Value of the X-Ray in Placenta Previa. Drs. S. C. Hall, F. W. 
Currin and J. F. Ljuich. (For original article, see page 625.) 


MEETING OF NOVEMBEE 6, 1936 
The following papers were presented: 

Abdominal Pregnancy. Diagnosis Confirmed by Hysterography. By Dr. A. 
Louis Friedman. (For original article, see page 683.) 

A Report on Radiation Treatment of Cancer of the Corpus and Cervix Uteri. 
By Dr. William S. Smith. (For original article, see page 596.) 

Congenital Atresia of the Esophagus With Tracheo-Esophageal Fistula. By Dr. 
Alexander E. Rosenthal. (For original article, see page 646.) 
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American obstetricians is the fact that this reversal of attitude is said 
to he the result of a statement made by the late Dr, J. Wliitridge 
Williams when he visited England in 1925. Since 70 to 80 per cent of 
all labors complicated by .contracted pelvis end spontaneously if treated 
expectantly, Williams held that the induction of premature labor is 
rarely justified and that in eases of moderate pelvic contraction equally 
good results for the mother, and far better results for the child, are 
obtained by abstaining from it, and subjecting to cesarean section at 
term all patients wiio present such disproportion as makes a spontaneous 
outcome unlikely. The principal difficulty connected with the induction 
of labor in such eases, he pointed out, is to recognize those which will 
require it, and to choose the correct time for its performance. Failing 
to do these things, and it is utterly impossible to carry them out with 
precision, two pernicious results will ensue. On the one hand, many 
patients will be induced unnecessarily, while on the other, certain women 
wiU fail to deliver even premature infants. In the latter instance the 
l^atient has obviously been rendered luifit for cesarean section by the 
instrumental induction and both her life and that of her child placed 
in jeopardy. In the recent symposium, Mr. A. J. Wrigley cites evidence 
to show that in England “over the last few years thousands, possibly 
tens of thousands, of unnecessary inductions have been performed.” 

But it must be emphasized that the verdict of the symposium was not 
unanimous. Seven of the seventeen obstetricians supported the induc- 
tion of premature labor and adduced evidence to show that the fetal 
mortality of this procedure is no higher than that of trial labor. They 
rightly feel that ‘ ‘ the operation of caesarean section is treated much too 
lightly and performed far too often” in moderate degrees of contracted 
pelvis. Again Williams’ name comes into, the discussion but now un- 
favorably as the sponsor of the “anti-induction school of thought” in 
England. He is criticized in particular by Dr. Herbert Spencer on the 
grounds that “Professor Whitridge Williams’ personal experience of 
induction for contracted pelvis was limited to one case.” For some 
thirty-five years Williams’ principal clinical interest was the course of 
labor in contracted pelvis and few other men have had the opportunity 
to observe such rich material in this field. The induction of premature 
labor for certain complications of pregnancy he, of course, practiced 
frequently. Moreover, as his textbook shows, he liad weighed carefulty 
the results of this procedure in contraction of the pelvis, as reported 
by Kleinwachter, Pinard, Bar and others and, in brief, found them in- 
ferior to those obtainable by other methods. With such a background 
“one case” might prove ample. 

If the premature induction of labor for contracted pelvis is losing 
ground in England, the change will be watched with , interest in this 
country. Certainly, it is one of the few subjects on which American 
obstetricians could take serious issue with their British colleagues. 

Nicholson J. Eastman. 
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Cuilla, A.: The Arterial System of the Placenta, Folia gynaec, Demograph. 31: 

641, 1934. 

By using x-ray opaque substance the autlior lias studied the arterial system of the 
placenta. He found the normal placenta at terra so consistently of the same 
arterial structure that the diagnosis of albuminuria, eclampsia and syphilis is easily 
made, without any other study necessary. The picture presented by the placenta 
is pathognomonic. 

Mario A. Castallo. 

Peckham, C. H.: A Statistical Survey of 186 Cases of Manual Removal of the 

Placenta, Bull. Johns Hopkins Hosp. 56: 224, 1935. 

The incidence of manual removal of the placenta in women delivered at or near 
term at the Johns Hopkins Hospital from 1896 to 1933 was 1 in 120 cases. This 
operation was necessary much oftencr in white than in black patients delivered 
in the clinic. It also was performed more commonly in multiparas and in women 
during the older age periods of their childbearing careers. The incidence of manual 
removal was higher following prolonged labor and was particularly common in 
niultiparas delivered spontaneously after a long labor due to uterine inertia. Manual 
removal was necessary much more frequently following premature than term delivery. 

Hemorrhage was the most common indication for the procedure and retention 
of the placenta the least common. In about one-third of the cases a previous obstetric 
operation with a desire to terminate promptlj' the third stage was the indication for 
manual removal. 

The gross morbidity rate, excluding patients dying within forty-eight hours of de- 
livery, was 54.95 per cent. After spontaneous delivery, and where manual removal 
was the only manipulation, in 48.48 per cent of the patients there follow’ed a febrile 
puerperium. The gi-oss maternal death rate was 10.75 per cent and that due to 
sepsis 3.23 per cent. In cases where delivery was spontaneous, the above two rates 
were 10.45 and 4.48 per cent, respectively. 

The operation of manual removal of the placenta has its definite indications 
but its employment should be limited. Intelligent care of the patient during the third 
stage of labor will lower its incidence by preventing partial separation. 

C. O. Maland. 

Rosenfeld, S. S.: The Management of Abruptio Placentae, Am. J. Surg. 21: 279, 

1933. 

This condition is frequently found in association with low’ implantation of the 
placenta. The case is then characterized by the signs and symptoms of both condi- 
tions. In the author’s series of 15 cases toxemia was present 12 times, eclampsia 
once. The hemorrhage associated with tliis condition is either concealed or apparent. 
It may remain concealed under the following conditions; (1) when there is an 
effusion of blood beliind the placenta, its margins still remaining adherent j (2) 
when the placenta is completely separated w'hile the membranes retain their attach- 
ment to the uterine wall; (3) w’hen blood gains access to the amniotic cavity after 
breaking through the membranes, and the amniotic sac remains intact below; and 
(4) when the head is so actively applied to the low’er uterine segment that the blood 
cannot make its way past it. The symptoms as a rule depend on the severity of 
the bleeding and the amount of shock. The blood pressure is usually elevated, 
and the urine contains albumin. In the severe cases all the signs and symptoms are 
marked. There is usually a sudden onset with very severe abdominal pain, a pro- 
found degree of shock, and a semicomatose or even a completely comatose state 
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Selected Abstracts 


PLACENTA 

Frey and Forster: Uterine Contractions in the Placental Period, Ztsclir. f. 

Geburtsh. u. Gynak. 107: 311, 1934. 

"With the aid of the hysterotonograph, a new instrument for registering both con- 
tractions and tonus of the uterus, it is convincingly sho%vn that the expulsion of the 
fetus is not followed b 3 ' a rest period of uterine activity as heretofore assumed. 
The first contraction of the placental stage begins any^vhere from a few seconds 
to three and one-half minutes after expulsion of the child. The frequency of the 
contractions averages 3.5 per ten minutes. The placental period was terminated 
by 6 to 10 contractions in 95 per cent of all patients; only a very small percentage 
required from 11 to 15 pains; 75 per cent were ended with 5 contractions. 

The ex-pulsion of the child is followed immediately by a marked decrease of 
uterine tonicity. Both the duration of each contraction and the tonicity of the 
uterus are important factors in the time necessary to conclude the placental stage. 

Blood loss is dependent upon the number of contractions necessary to end the 
placental stage. It amounts to only 100 gr, or less when only few contractions are 
required. 

GRO\rER Liese. 

Scheibel, O.: The Influence of Pitocin on the Delivery of the Placenta, Acta obst. 

et gynec. Scandinav. 15: 211, 1935. 

The author found that in a series of 300 primiparas 11 per cent lost more than 
400 gm. of blood. He administered 5 units of pitocin in 300 other women and ascer- 
tained that only 4 per cent of these women suffered a similar loss of blood. No un- 
toward complications were observed from the use of pitocin. 

J. P. Greenhild. 

Kraistensen, B.: Manual Detachment of the Placenta and Intrauterine Palpation, 

Acta obst. et gynec. Scandinav. 15: 165, 1935. 

Previously intrauterine manipulations after delivery were considered to be danger- 
ous. Recent experience, however, has convinced Kraistensen that these dangers have 
been exaggerated. To prove this he collected the cases of intrauterine manipulation 
in the Maternity of the Copenhagen State Hospital from 1924 to 1933. He found 
that among 10,137 labor cases the uterus was invaded 208 times. Analysis shows that 
intrauterine manipulations were dangerous only in patients who were infected or 
markedly anemic. The author advises exploration of the uterus for removal of a 
placenta as early as possible. In uncomplicated cases the risk is slight. 
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Up to 1927 the treatment was almost exclusively obstetric, but since that year, 
the low cervical cesarean section has been employed in the serious cases. Since 
1932, hysterectomy has been reserved for the graver cases. In the entire serie.s 
of 59 cases there was only one maternal death (1.7 per cent) and this patient 
died from bronchopneumonia following a Braxton Hicks version. Among the 49 
patients treated obstetrically, the mortality was 2 per cent, whereas of the 10 patients 
treated surgically, all survived. The latter operations consisted of two classic 
cesarean sections, 4 cervical operations, and 4 Porro operations. The fetal mortality 
among the patients treated obstetrically was 51.2 per cent and for those treated by 
surgical means it was 50 per cent. 

Not a single patient in this series was transfused. The authors consider it 
illogical and dangerous to perform a blood transfusion before the bleeding is checked. 
On the other hand, when the hemorrhage is controlled, recovery is so rapid that 
transfusion is unnecessary. 

J. P. Greexiiill. 

Eeeb: The Treatment of Placenta Previa in the Strassburg Obstetric and 
Gynecologic Clinic From 1920 to 1932, Bull. Soc. d’obst. et de gynec. 1: lOG, 
1933. 

During the years 1920 to 1932 there were 101 cases of placenta previa in the 
Strassburg clinic among 18,307 labor cases (0.55 per cent). There were 91 multip- 
aras and 10 primiparas. In 91 cases there were signs of labor at the time the bleed- 
ing occurred. 

The treatment was obstetric in 61 cases and surgical in 35 cases. In five cases the 
obstetric therapy failed, so surgery was employed. Eupture of the bag of waters was 
performed 8 times without any maternal mortality. A rubber balloon was used 
20 times with two maternal deaths. Among 11 Braxton Hicks versions there were 
no deaths but among the 18 versions and e.xtractions 5 mothers succumbed. Among 
the 61 patients treated obstetrically, 8 mothers (13 per cent) and 35 infants (57.3 
per cent) died. 

Surgical treatment is divided into vaginal hysterotomy, classic cesarean section, 
the low cesarean section, and subtotal hysterectomy. The cervical operation is the 
one of choice, for it was performed 32 times since 1922 and only 1 mother and 6 
infants died. The ideal anesthetic is by the spinal route. 

J. P. Greexhiel. 

Keller, R.: The Results of Treatment of 100 Cases of Placenta Previa Observed 
at the Matemitd From 1920 to 1932, Bull. Soc. d’obst. et de gynec. 1: 112, 1933. 

Among 19,898 labor cases observed at the Strassburg Maternite there were 100 
cases of placenta previa. Of these, 88 were delivered vaginally and 12 by cesarean 
section. Among those treated obstetrically the maternal mortality was 6.8 per 
cent and the fetal death rate was 54.5 per cent. On the other hand among the 12 
cesarean sections, there were no maternal deaths and only 1 infant died. Hence, 
the indications for cesarean section in cases of placenta previa should be extended 
in the future. 

J. P. Greexhiee. 

Brdmond: Placenta Previa and Medical Induction of Labor, Bull. Soc. d’obst. et 
de gynec. 4: 364, 1933. 

The method of treating placenta previa advocated is that recommended by Fournier 
and is as follows: Four doses of quinine are given at half hourly intervals. The.se 
are followed by eight injections of pituitary extract administered every half hour, 
beginning at the time of the last dose of quinine. 


J. P. Greexhiee. 
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and an extremely tender and hard ligneous, boardlike uterus. In the mild cases 
the fetal heart can usuallj' be heard, and a living fetus is frequently delivered, 
while in the graver cases the fetal heart as a rule cannot be elicited and the infants 
are most frequently stillborn. Postpartum hemorrhage is a frequent complication j 
the prognosis is always serious. 

The plan of procedure to be adopted will depend upon certain obstetrical factors. 
The general indications are to empty the uterus and control the hemorrhage. 
Transfusion, before any operative procedure is undertaken, is of paramount im- 
portance. The author generally performs cesarean section under local infiltration 
anesthesia. 

J. T. Witherspoon. 

Gigon, C.: Four Cases of Uterine Apoplexy, Bull. Soc. d’obst. et de gjmec. 25: 

225, 1936. 

The author reports 4 cases of uterine apoplexy. He does not believe that all such 
cases must necessarily be treated by hysterectomy. Wliere the uterus can be con- 
served, he favors the classical cesarean section rather than the cervical one because 
it is simpler, it can be performed more rapidly, it has less postoperative morbidity, 
and also because it permits exteriorization of the uterus to verify the extent of the 
lesion in the uterus. In 3 of his 4 cases there was marked albuminuria. 

J. P. Greenhiee. 

Cathala, D,: The Treatment of Eetroplacental Hemorrhage With Uterine 

Apoplexy, Bull. Soc. d’obst. et de gjui^c. 24: 322, 1935. 

At the Maternitj’’ of the St. Louis Hospital in Paris, among 59,500 deliveries, 
there were 5 deaths which resulted from retroplacental hemorrhage. Tliree of these 
women died after hysterectomy, one after spontaneous labor from hemorrhage, and 
the other after forceps delivery from infection. During tlie last few years there 
has been an increase in abdominal deliveries for abruptio placentae in the author’s 
clinic. However, obstetric intervention has yielded better results than hysterectomy, 
hence the author feels that vaginal delivery in the presence of retroplacental hemor- 
rhage with uterine apoplexy is frequently indicated. The prognosis in these cases 
depends cliiefly upon the state of shock which is present. The best method of inter- 
vention is that which least aggravates the shock. A destructive operation 
upon the child, if performed rapidly without trauma to the mother, uithout anesthesia 
or with a minimum of anesthesia, is less harmful to the mother than a hysterectomy. 
This is why a delivery from below frequently gives better results than an abdominal 
operation. 

A hysterectomy after a cesarean section gives better results than a hysterectomy 
without previous removal of the chUd. Hysterectomy is the operation of choice 
when the cervix is not dilated or not sufBciently dilated to permit the extraction 
of the child whose size is reduced by a destructive operation. 

J. P. Geeenhile. 

And^rodias, J., and Mahon, E..: The Treatment of Placenta Previa at the 

Bordeaux Obstetric Clinic from 1920 to 1932, Bull. Soc. d’obst. et de gjmec. 6: 

510, 1933. 

Among 11,078 labor ca.«es at the Bordeaux Obstetric Clinic there were 59 cases of 
placenta previa (0.53 per cent). Of this number, 14 (24 per cent) were primiparas 
and 45 (76 per cent) were multipara.s. In 40 cases the bleeding began during preg- 
nancy and in the remainder after start of labor. 



726 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


section. After considering the manner of delivery and the higher percentage of 
fatalities both to mothers and babies by methods other than cesarean section, the 
author makes a plea for the more frequent use of this operation in cases of placenta 
previa. 

Mario A. Castallo. 

niein, S. M.: The Treatment of Placenta Previa, Monatschr. Geburtsh. u. Gynak. 

99: 170, 1935. 

At the Woronench Woman’s Clinic, from 1925 to 1933, there were 59 cases of 
placenta previa among 11,806 labor cases. Only 9 per cent of these occurred in 
primiparas. Klein found that placenta previa occurred among women who had 
abortions ten times more frequently than among women who did not have abortions. 
Most of the patients delivered after artificial rupture of the membranes and Braxton 
Hicks version. Among the 30 women so treated, 16.1 per cent of the mothers and 
79.4 per cent of the babies died. On the other hand, among 10 women delivered 
by classic cesarean section, no mother died but 22 per cent of the babies succumbed. 
Hence the author is convinced that the surgical treatment of placenta previa by 
cesarean section is far preferable to delivery from below. In the home, however, 
best results will be obtained by means of Braxton Hicks version or the insertion of 
a colpeurynter. After the use of these methods delivery of the child must be spon- 
taneous in order to avoid lacerations in the cervix. 

J. P. GREENHILIj. 

Browne, O’Donel; Methods at Present Used in the Treatment of Placenta 

Praevia, Irish J. M. Sc. 2: 540, 1936. 

The incidence of placenta previa is approximately one in every 150 full-term 
pregnancies. It occurs frequently at or before the twenty-fourth week, being the un- 
suspected cause of many miscarriages. The condition is diagnosed by identifying 
the placenta on vaginal examination. The variety of placenta previa is determined 
during this examination. 

The author collected figures from the reports of four well-known maternity hos- 
pitals in England and Ireland. The gross maternal mortality from all causes 
attributable to, or associated with, placenta previa was 4.5 per cent. The gross 
fetal mortality in the same series was 56.5 per cent. Treatment and results in the 
three types are discussed. The author concludes that (1) Eevision of our present 
treatment would improve the fetal and maternal results. (2) At the present time 
cesarean section is not used with sufficient frequency in the treatment of placenta 
previa. (3) Simple puncture of the membranes offers the best combined fetal and 
maternal results in lateral and marginal placenta previa. (4) Bipolar version should 
be reserved for the actively bleeding and exsanguinated cases, particularly when the 
central placenta previa is encountered in general practice. 


E. L. Adair and S. A. Pearl. 
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Laffont, A., and miconis, A.: Placenta Previa at the Algerian Maternity, Eev. 
■ fran?. de gjTiec. et d’obst. 29: 189, 1934. 

Among 11,921 labor cases at the Algerian Maternity there were 301 cases of 
placenta previa. Among these, 281 were treated as follows: rupture of the mem- 
branes 110 times, rupture of the membranes, bag or version without immediate e.x- 
tractiott 95 times, internal version after complete dilatation 73 times, and the 
Delmas procedure 3 times. Of these 281 cases 18 women died (6.4 per cent). The 
causes of death were hemorrhage in 5 cases, rupture of the uterus in 7, infection in 
4, embolism in 1, and shock in 1 case. Since 1924, six classical cesarean sections have 
been performed with two deaths and twelve cervical cesarean sections without any 
maternal mortality. 

The authors conclude that obstetric treatment should be used in marginal cases 
of placenta previa especially where labor seems to progress normally after rupture 
of the membranes. Cesarean section should be employed where there are mechanical 
difiSculties, abnormal presentations, large babies and contracted pelves. If after rup- 
ture of the bag of waters, the hemorrhage does not cease, or the presenting part 
remains high, or dilatation of the cervix does not progress, the authors likewise 
recommend cesarean section. They prefer the cervical operation and employ spinal 
anesthesia provided the blood pressure permits its use. They believe preoperative 
transfusion to be a verj' helpful procedure. 

J, P. Greenhill. 

Essen-Moller, E.: Experiences and Historical View Point of the Treatment of 

Placenta Previa, Acta obst. et gynec. Scandinav. 13: 195, 1934. 

The author analyzes 245 cases of placenta previa. Of these, 96 (39.3 per cent) 
were delivered after either spontaneous or artificial rupture of the membranes, with 
only 1 death. Version was performed in 72 cases, with 5 deaths, and, adding 6 cases 
of breech presentation with 1 death, the result was 78 cases vith 6 fatal issues 
(7.6 per cent). Thirty-tliree cases were dealt with by abdominal, and another S3 by 
vaginal cesarean section, nlth 1 and 3 fatal issues, respectively. Together there were 
66 cases with 6.06 per cent mortality. 

The results as regards the child were 29.2 per cent mortality after artificial rup- 
ture of the membranes, 64.6 per cent after version and 17.9 per cent after cesarean 
section. Deducting the children under 2,000 gm. and those dead before interven- 
tion, the respective figures are 9.7, 55.8, and 3.5 per cent. 

Discussing the various methods, the author comes to the following conclusions. 
He rejects plugging of the vagina and metreurysis. In the majority of eases of 
lateral placenta previa, puncture of the membranes is quite sufiScient. Version still 
maintains its place where the mother is delivered in her home, or if the child is 
dead ; but it ^ves bad results as regards the child, and yet cannot give good results 
as regards the mother. In many cases, abdominal cesarean section is therefore 
justified, but the author refuses to adopt it as the method for all cases. Vaginal 
cesarean section may be performed in exceptional cases, for instance if infection 
is suspected, or if imminent danger of life makes it urgent to deliver the patient 
at once and that method seems the easiest way of doing so. 

The author strongly insists that a patient with placenta previa should be trans- 
ported to a maternity hospital as soon as possible after the appearance of the 
hemorrhage. 

J. P. GREENHinn. 

Garofalo, Agostino: A Consideration of 247 Cases of Placenta Previa, Folia 
gj-naee.-deniograph. 32: 229, 1935. 

The author reviews 247 cases of placenta prer-ia occurring in the Clinic of Palermo 
from 1923 to 1934, Among the group there were 48 patients delivered by cesarean 
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American Board of Obstetrics and G3mecology 

Practical oral-clinical, and pathologicai examinations for Group A 
and Group B applicants will be held at Atlantic City, N. J., on June 
7 and 8, 1937. 

An informal dinner for the Diplomates of this Board and others 
interested in obstetrics and gyneeolog'y will be held at the Hotel 
Claridge, Atlantic City, on Wednesday, June 9, 1937, at 7 :00 p.m. 
At this time several short addresses will be made and the successful 
candidates of the preceding two da 3 ^s^ examinations will be introduced 
in person. 

Applications for the Group A examination will be received in the 
office of the Secretary, Dr. Paul Titus, 1015 Highland Building, Pitts- 
burgh (6), Pa., to April 9, 1937. Application blanks may be secured 
from the Secretary’s office. 


Pacific Coast Society of Obstetrics and Gynecology 

The next meeting of the Pacific Coast Society of Obstetrics and 
Gynecology will be held in San Pi'ancisco, November 3 to 6, 1937 at 
the Paii-mont Hotel. 


American Committee on Maternal Welfare, Inc. 

The American Committee on Mateimal Welfare, Inc., will have a 
luncheon meeting at the Hotel Dennis in Atlantic City, N. J., on 
Wednesday, June 9, at 12:15 p.m. Short addresses will be made by 
Dr. Malcolm T. MacBachern, Di’. H. G. Weiskotten, and Dr. Ray 
Lyman Wilbur. An invitation is extended to those interested in 
matex’nal welfare activities. 


728 



Correspondence 


CASE OP TRIPLE PREGNANCY DIAGNOSED BY X-RAY 

As pointed out in an article on tins subject by Dr. Margaret B. Ballard, which 
appeared in the August, 1936, issue of the Journal, a diagnosis of triplets before 
delivery is infrequent. She stated that the review of the available literature revealed 
only nine cases. Ballard gives a brief description of these cases, and details a case 
of her own. Greenhill, in a letter to the Editor, published in the November, 1936, 
issue of the Journal, mentions a case he reported in 1923 in which the correct diag- 
nosis was not made until the x-ray plates were re-examined after delivery. 

I wish to add a case of triple pregnancy diagnosed by means of the x-ray before 
deliver^', which occurred in my practice recently. 

Mrs. I. A., wliite, aged twenty-five years, married four years, para 0. The family 
history was irrelevant. The past history of the patient was negative. There had 
been no multiple pregnancy in the family of the patient or the husband’s family. 
The date of onset of her last menstrual period was March 8, 1936. The patient was 
first seen by me June 17, 1936. Examination at this time revealed a fundus much 
larger than normal at this period of pregnancy. Frequent cramplike pains were 
complained of. The pregnancy continued without definite trouble, rapid enlarge- 
ment of the abdomen being noted, and when the seven-month period was reached, the 
height of the fundus corresponded to full term, the abdomen was quite tense, and 
marked hydramnios was present. It was not possible to palpate fetal parts or hear 
fetal heart sounds at this time. Multiple pregnancy or fetal anomaly was suspected, 
therefore an x-ray examination was requested. This was done by Dr. Isadore Latt- 
man of the Garfield Memorial Hospital, and he reported Oct. 16, 1936, the presence 
of triplets. There had been a total weight gain of thirty-six pounds, blood pressure 
remained normal throughout pregnancy and the patient kept active. Labor began 
spontaneously Oct. 25, 1936, at 11:30 p.m., approximately seven weeks prematurely. 
There had been an escape of amniotic fluid for twenty-four hours just preceding 
onset of labor. The progress of the labor was rapid and under nitrous oxide anes- 
thesia, a median perineotomy was done, and at 6:04 a.ji., Oct. 26, 1936, the first 
baby was delivered, the position persistent R.O.P. The second bag of waters was 
ruptured artificially and tlie second baby, which was L.S.A. position, was delivered 
bj' extraction at 6:09 a.m. The third sac was now artificially ruptured, and with 
moderate pressure on the fundus, the occiput appeared at outlet and was delivered 
at 6:14 a.m. as an L.O.A. The placenta was expressed at 6:25 A-M., and the 
perineotomy wound sutured. The placenta was normal appearing. The cords were 
centrally inserted. Three amniotic sacs and one chorion were noted. All of the 
babies were females and weighed three pounds twelve and one-half ounces, three 
pounds one ounce, and three pounds twelve ounces, respectively. 

The babies were given the usual premature care. Mothers’ milk from wet 
nurses was secured, and they are, at three months of age, healthy and vigorous babies, 
having gained more than five pounds each. I desire to express my appreciation of 
the excellent care these infants received under Dr. H. H. Donnally, the pediatrist 
in charge of them. 

E. "W. Titus, M.D. 


"Washington, D. C. 
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the amount of tlie drug administered but also upon the type of bar- 
biturate given. In experimental animals barbital and piienobarbital 
produce ancstiiesia lasting from seven to tliirteen liours, amytal two to 
seven liours, ortal and pentobarbital one to two hours, and evipal, thio- 
pentobarbital and thio-etliamyl only fifteen to thirty minutes. The dura- 
tion of this effect can be modified bj’’ certain changes in the body. Hirseli- 
felder and Haury-* have sliown that nephrectomy lengthens this action 
for piienobarbital and barbital from eleven to thirteen hours to tliirty- 
six and seventy-nine hours, respectively. This operation has no effect 
upon the duration of action of amjdal, pentobarbital, ortal, and evipal. 

We"* studied the effect of nephreetomj'^ ujion the duration of anes- 
thesia produced bj^ ortal .sodium in dogs. In tliese there ivas no change. 
Liver damage, however, lengthens the actions of the .short acting group. 
It is evident from these results that the effects of the former two drugs, 
since they are eliminated by the kidney, would be lengthened in nephritic 
patients, whereas the latter, amytal, ortal, etc., which are probablj’’ 
destroyed by the liver, would show increased duration of anesthesia in 
eases with liver damage. Recently’’ some evidence has been presented 
to show that all barbiturates including amytal and pentobarbital are 
excreted by the kidneys.® This has been denied by others® who have 
shown that probably only degradation products appear in the urine 
following anesthetic doses of amytal, pentobarbital, and ortal. 

The rapidity with which the latter drugs leave the circulation when in- 
jected intravenously was shomi by Brundage and Gruber.’’ One to 
seven minutes after the intravenous injection of anesthetic doses of 
these drugs only 2 to 5 mg. per 100 c.c. of blood was observed, i.e., only 
about %o of the amount injected intravenously remained in the entire 
circulation one to seven minutes after their injection. This level was 
maintained until the animal came out from under the anesthetic one to 
three hours later. This seems to show that these drugs are stored in 
some tissues of the body and for some time thereafter they are given 
back to the blood stream as fast as they are destroyed by the liver. The 
total amount of these degi’adation products excreted in the urine varies 
considerably with different barbiturates in different animals. In our 
investigation as small amounts as 2.4 to 7.5 per cent of the sodium 
salts of amytal and ortal may appear in tlie urine upon their intra- 
venous injection. However, as much as 22 per cent of the sodium pen- 
tobarbital may be found in the urine during the same period. The 
substance excreted, however, as far as we could determine is not the 
barbiturate. The intrap eritoneal injection of this excreted material into 
mice produces neither hypnosis nor anesthesia. 

One of the objectionable features of all barbiturates in obstetrics i.s the 
high percentage of cases showing extreme restlessness and maniacal 
symptoms. Some of these patients require restraint for delivery. Some 
clinicians report one-third of their patients markedly restless and one- 
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Original Communications 


ON CERTAIN PHARMACOLOGIC ACTIONS OF THE NEWER 
BARBITURIC ACID COMPOUNDS'' 


Charles M. Gruber, M.D., Philadelphia, Pa, 

(From ihe Department of Pharmacology, Jefferson Medical College) 


T he clinical usefulness of the barbituric acid derivatives in obstet- 
rics can best be evaluated and discussed by obstetricians who have 
had clinical experience with these drugs. Suffice it to say that some 
■\\Titers claim excellent, others unfavorable clinical results with the same 
drug,^ Today tlie obstetrician is confronted not only by one but by many 
barbiturates and to make things more complicated a second series, the 
thioderivatives, have recently been introduced into medicine.^ As we 
shall point out in tliis paper, the substitution of sulphur for the oxj'^gen 
in the malonyl urea ring has changed tlie actions of the drug enormously. 
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All barbiturates ivhen administered oralb', reel ally, inti’amuseularly, 
or intravenously produce varying stages of liypnosis, narcosis, or anes- 
tliesia and even death. Tlie effect obtained is dependent not only upon 

*’nils investigation wa.« matle possible principally by a grant from Parke, Davis 
ann Co., to the Jeffer.son Jfedical College for re.search in science. 


Note: The Editor accepts no respon.oibility for the views and .statements of au- 
thors as published in their "Original Communications.”’ 
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ortal,, evipal, and tliiopentobarbital. In some animals evipal and tbio- 
pcntobarbital do not produce narcosis but convulsions. In our studies*" 
on rats, we employed a sudden meebanical stimulus to tbe tail instead 
of tbe slow pressure stimulus as outlined by Eddy*“ for eliciting tbe 
degree of anestliesia. In these, evipal and tbiopenXobarbital did not 
abolish reflexes unless morpbine sulphate was added. In some animals, 
evipal was administered in toxic doses, yet tbe animal responded by 
a sudden contraction of tbe skeletal muscles upon sudden pressure 
applied to tbe tail, ear, or foot. We were also unable to jiroduce anes- 
thesia in tbe majority of the rabbits studied upon tlie intravenous in- 
jection of evipal and tbiojientobarbital. Cessation of re.sjiiration usually 
occurred before anestliesia could be produced. 



Fig. 2. — Dog, 9.5 kg. ParaUleliyde anesthesia. I, Blood pressure with mercury 
manometer. 2, Respirations recorded with pneumograph. Down stroke in tlie 
record is that of inspiration. 3, Time in hfteen seconds and writing point at 
atmospheric pressure. Duration and time of injection of 100 mg. of sodium pheno- 
barbital intravenously (at 5). Caffeine sodiobenzoate injected (at C). Record shows 
complete cessation of respiration before the heart ceased beating. 


In addition to hypnosis and anesthesia all of these drugs depress tbe 
respiratory center and death may result*' (see Pigs. 1 and 2). Since 
tbe respiratory center is affected before tbe cardiovascular .system, there 
is always a possibility of using artificial respiration and thus preventing 
a catastrophe. 

It tms been .shown in pregnant dogs’s and ratsi« that the.se drug.s pas.s freely from 
the mother through the placenta to the fetus and back again into the mother’s 
circulation. Jaroschka20 found barbiturate in the urine of two dead fetuses following 
the use of pernocton in the delivery of the mothers. It is apparent, therefore, 
that infants born of mothers under deep barbiturate anesthesia may .show some 
difficulty in establishing spontaneous respiration .21 Some authors report one-third of 
the babies as apneic at birth with difficult resu-scitation. Others cite even still- 
births. Averett22 reports the fact that in his series, 8 babies required re.suscitation, 
upon the use of nembutal and scopolamine in the mothers. Bohler'" rei)orts 3 babies 
narcotized following the use of peimocton in 102 obstetric ca.se.«, and Galloway 
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third moderately restless.® Ruth and Paxson® record this restlessness 
due to the use of amytal as a disadvantage. Similar objections were 
voiced by Bohler^® and Olson and Van Ess^^ with the use of pernoeton, 



and Galloway and -SmitlP- and Boylan^^ with pentobarbital. Most 
obstetricians report tlie production of amnesia in tlie majority of pa- 
tients treated with barbiturates.^'* 

A corresponding period of excitement before the production of anes- 
thesia is noted in experimental animals with amytal, pentobarbital, 


734: 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


the Cushny myoeardiograph^^ applied to the lieart (Fig. 3) and by 
experiments with perfused excised hearts.^^ Complete cessation of con- 
traction of the excised monkey’s heart when perfused with evipal was 
shown by Storm. All of the ordinary barbiturates depress the pei’iph- 
eral vagus nerve endings, and a stronger stimulus is required to 
inhibit the lieart. This is readily shown upon electrical excitation of 



Fiff. 4. — An electrocardiogram taken in a dog -weighing 11.8 kg. Records taken 
before and after injections of morphine sulphate and sodium pentothal. Lead IL 
1 mv. = 1 cm. Res. 2000 ohms. Controls 1 vjind 2. Record f -was taken during a 
period of plaj'ful excitement and S, five minutes later after the animal had become 
quiet. The animal -was then given 5 mg. per kg. of morphine sulphate subcutaneously. 
Record 5 -was taken fifty-four minutes after the injection of morphine. Sixty-two 
minutes after the injection of morphine 236 mg. of pentothal sodium (20 mg. per 
kg.) -were injected intravenously. Duration of Injection was four and one-half min- 
utes The respirations were good throughout the experiment. Record i was taken 
two minutes after the beginning of the injection of pentothal and Record S at the 

close Number 6 was taken one minute later and 7 and 8, two and two and a half 

minutes respectively, after the end of the administration. Number 0, three: 10, 
four- 11 six - and 12, fourteen minutes after the injection. Duration of anesthesia 
which was difficult to determine because of the morphine was approximately one 
hou? P-R interval; Normal 3/25 sec. ; after morphine sulphate 4/25 sec.; and 
after pwitothal sodium 1/10 sec. Alternate normal and prernature contractions arc 

noted near the end of Record 5 at x, and can be seen m Records G. 7, 8, and 9 

at*«^ T-wave becomL inverted after the injection of pentothal sodium. Cardin 
rate*' are: normal at 100; after morphine sulphate 60; and after pentothal sodium 
190 beats per minute. 
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and Smitluz report 31 babies as being blue and 9 pallid in their series of 500 cases 
with the use of nembutal (pentobarbital) and scopolamine as the anesthetic in de- 
livering the mothers. With the use of dial in 143 obstetric cases, Bernberg and 
Livingstons noted 8 infants lightly, 8 moderately, and 15 markedly narcotized, a 
total of 31 cases or 21 per cent of the babies born in their series. 





I'igr. — Dop. 29 Ug:. _ Kther anesthesia. 1 , Auricular contractions. 2 , Ventricul.ar 
contractions recoiateil with a Cusliny myocarOiogi-aph. 3 , Blood pre-s-sure taken from 
carotid arteiy^ witli mercury manometer. Heparin used as anticoag^ulant. .5, Point 
of injection. .5, Time in inten-als of ten seconds and zero blood pressure. Between 
(! and C', uSO rnR. sodium pentobarbital were injected intravenously. 


Tlic second source of danger is the effect on the cardiovascular .system. 
}ilany investigators tottilly ignore this fact. It should lie pointed out 
that all of these drugs depress the heart muscle. In experimental ani- 
mals the heart dilates and the contractions become weaker as shown by 
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with therapeutic doses in individuals wlio ai-e liypersensitive to these 
drugs. Leucoeytosis was recorded by Warner^® following sodium amytal 
injection in rats. 



The changes in the blood pressure in human subjects are very variable. 
All authors who have used these drugs in obstetrics report some increases 
and some decreases in blood pressure. Apparently the extreme drop does 
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the vagus in dogs and cats under amytal,== IDentobarbital,-® ortal and 
evipaP' anesthesia. The increase in the maternal and fetal heart rates 
in obstetrie cases may be due in part to such an effect. The thioderiva- 
tives, however, increase the responsiveness of the heart to the vagus 
stimulation. Vagus excitation with tlie same strength of current fol- 
lowing thio])entobarlntal, tliio-ethamyl, and pentotlial administration 
produces greater inhibition of tlie heart, and in some cases the slowing 
of the heart is changed to complete stoppage following such excitation.-' 
It should also be pointed out that the thioderivatives cause increased 
irritability of the cardiac muscle itself. In dogs the average cardiac rate 
increases from 82 to 210 beats per minute. Electrocardiographic studies 
also show alternate ventricular premature contractions (see Pig. 4) and 
occasionally periods of iiarox.vsmal ventricular tachycardia. >Such 
cardiac irregularities occurred in all of the exiieriments performed on 
dogs, cats, and rabbits. In monkeys, tliese changes were noted only fol- 
lowing a previous injection of 5 mg. per kg. of morphine sulphate. 
Morphine sulphate seems to increase tlie toxie effects of the thiobai*- 
biturates. 

The rate of conduction of impulses over the bundle of His is also in- 
creased. In dogs the normal P-R interval is about %.-5 second. Follow- 
ing the injection of pentotlial and other thioderivatives this time is de- 
creased to about %r, second (Pig. 4). An occasional premature ven- 
tricular contraction was observed in one of the dogs after three injec- 
tions of cvipal, but the above irregularity was never observed with the 
other barbiturates.- Inasmuch as these cardiac findings were never 
recorded with the use of sodium pentobarbital, we must assume that 
the change in cardiac activity must be due to the sulphur in the thio- 
barbiturate. The thioderivatives appear to be, therefore, more dangerous 
than the ordinary barbiturates. 

The third source of danger is that the rapid injection of any of the 
barbiturates causes a sudden fall in blood pressure (see Pigs. 1 and 2). 
This fall is mainly due to cardiac injury and dilatation of the arterioles, 
capillaries, and venules of all the organs of the body.’" Evipal and the 
thioderivatives are le.ss iironc to eau.se marked falls in blood pressure 
in dogs, especially on repeated injections. This difference no doubt is 
due to the increased volume output by the organ as a result of the cardiac 
acceleration. With the thioderivatives .some of our animals showed an 
increase in cardiac rate of over 150 beats per minute with a concomitant 
increase in blood presurc. 

The change in the va.scular bed is also refiected in the ]ung.s. Acute 
edema of the lungs may result and u])on the recovery of the animal 
broncho]meumonla-® may occur. In human beings as little as 3 gr. of 
nembutal may produce this effect. Skin rashes and changes in the 
mucous membranes of the mouth may also be noted, with toxic doses, or 
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amytal. This is true only in excised segments. In tlie living animal, 
sodium amytal produces not only a greater decrease in the general tonus, 
but also a more prolonged decrease in bolli the force of the contractions 
and general tonus. The thiobarbiturates, especially pentothal and thio- 



pentobarbital, cause a temporary increase in tonus and with liigh con- 
centrations this is followed by marked loss of tonus and complete dis- 
appearance of the rhythmical contractions. From tliese findings it would 
appear that postdelivery gas pains may not only be accentuated when 
Tiresent but they may even be initiated by these drugs. Loss of general 
tonus is also noted in the ureter and urinary bladder. This no doubt 
would necessitate more frequent catheterization in women following 
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not exceed 30 mm. of merciuy.'^® However, it should be borne in mind 
tliat Galloway and Smitb^^ report two cases of shock in their series. 

The fourth source of danger lies in their depressant action on all 
smooth muscles, especially when large doses are given. We were able to 
study the effects of intravenous injection of these drugs in nonanes- 
thetized dogs with Thiry-Vella loops of intestine.^^ In these animals in- 
variabty the ileum, jejunum, and duodenum relaxed following the 
intravenous injection of doses less than the anesthetic dose of the sodium 
barbiturates. Not only did the general tonus of the gut decrease but also 
the peristaltic contractions immediately ceased and the spontaneous 



111“ r t • ; r ‘ r r tmtrtTTTt T-T m- iiiiBMiaggigggssgai 

I''ig'. G. — Excised lonBitudinal segments of rabbit intestine batlied in Tyrode- 
Eocke’s solution (equal parts) liaving a pH of 7.6. The solution was kept warm, 
3S° C. and oxygenated by bubbling air through it. The time is in intervals of 
twenty seconds. It, Duodenal segment. .7, Ileal segment. 1 and 3, the effect of ortal 
sodium, 1 :25000 solution with a pH 8.2. 2 , Effect of amvtal sodium, 1 :25000 solu- 

tion witli a j)H 8.G. 


rhythmic contractions diminished in force and ultimately disappeai’cd 
completely (see Fig. 5). We also studied the etfeets of the.se drugs on 
excised segments of rabbit and cat intestine bathed with warm oxy- 
genated Tyrode's solution^- (see Fig. 6). In all cases if the pH of the 
bath is controlled, the true barbiturates when added to the bath in- 
A-ariably cause deerea.sed tonus and with it a decrease in tlie force of the 
rhythmic continclions. A comparison of the results in Fig. 6 would 
seem to indicate that ortal sodium is more depre.ssant than sodium 
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to the unborn fetus. I feel that thej’' sliould lie given either hy a 
competent anesthetist or used only as hypnotic drugs. 
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DISCUSSION 

DR. HENRY S. RUTH. — 1 am under the imjjression that tlie gradation of 
psychic response and the reaction to pain is a most difficult one to evaluate by 
animal experimentation. Gruber's iindings of cardiac irregularities developing 
with pentothal sodium I am sure are quite interesting to all of us n-ho have been 
administering this drug and have found it quite satisfactory for a few various 
situations. I would like to ask Gruber if lie has observed any likelihood that tliis 
response is possibly a reaction confined to the class of animals witli which ho ha.s 
worked, in view of the fact that .such irregularities have not, to my knowledge, 
been reported in the literature as having occurred in liuman beings. Lundy has 
reported 2,440 administrations in a twenty-montli interval ending June of this year 
and makes no mention of such irregularities. 1 have been employing it somewhat 
during the past year and have observed a slight acceleration of tlie pulse rate but 
no arrhythmias. The fact that urologists at one large institution favor this anes- 
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delivery. I was unable to find statistics to support either inference 
upon critical analysis of the clinical reports. 

The effects of tliese drugs upon the liunian uterus appear to be variable. Some 
writers claim no delay in deliver}' others report complete cessation of the contrac- 
tions of the uterus for two hours .21 The intact and excised guinea pig uteri were 
studied by Drabkin and others.ss Amytal anesthesia, they claim, does not abolish 
the rhythmical contractions nor does it decrease the oxj'tocic action of pituitary ex- 
tract. In most of our experiments, we used excised segments of, cat and rabbit 
uteri in a bath of warm oxygenated Locke’s solution. The addition of any of 
the barbiturates or thiobarbiturates to it caused immediate loss of general tonus and 
decreased rhythmical contractions (Fig. 7). This depressant action varied udth the 
different barbiturates. Generally speaking, the degree and duration of action were 
greater with the longer acting than with the shorter acting barbiturates. Thus, 
it was found in order to produce the same degree of depression a much more con- 
centrated solution was needed of sodium evipal than of sodium pentobarbital, 
etc. We noted marked reduction in tonus of the intact uterus and vagina in dogs 
anesthetized with these drugs, klorehead and Mussys^ report marked relaxation 
of the cervix and perineal muscles following the oral use of sodium aiindal in human 
beings. Their findings have been confirmed by JlutJi and Paxson.f Bolder ,’ 0 using 
pernocton, reports 10 eases in which a decrease in uterine contraction existed 
following the expulsion of the fetus and placenta. A slowed contraction of the 
uterus in 4 per cent of his cases was reported b}' Boylan’s with the use of sodium 
pentobarbital. Lovy-Solal and Sureausi have shomi with the use of evipal that 
the decreased tonus and contraction of the human uterus is directly proportional 
to the dex)th of anesthesia. In G of their 4G cases under jjrofound narcosis, the 
forceps had to be used. They also i)oint out the fact that the second injection of 
evipal caused greater depression of the uterus than did tlic first. This is in keeping 
with our findings on the anesthetic action of this drug. The duration of anesthesia 
is increased with each injection of the anesthetic dose in dogs. These findings, we 
believe, might be one of the causes for the frequent need to use the obstetric forceps 
in the delivery of these patients. Some ob.stetricians, according to their writings, 
used the obstetric forceps in about one-half of their cases. Galloway and Smitlqiz 
using nembutal and scopolamine, report only 4 spontaneous deliveries in 275 primip- 
arouB and 11!) .spontaneous deliveries in 227 multiparous cases. They also report 
increased bleeding in 20 cases. Avcreft,22 using the same anesthetic agent.«, reports 
25 spontaneous deliveries and the use of the forceps in 131 cases in his scries. 
I.« Lorier and ^laycr^^ noted severe hemorrhages after delivery in 3 of the 2G 
patients in whom evipan was employed. 

Tliere appeals to be no delay in the delivery of the child witli tlie use 
of the.se anesthetic agents. It may he that tlic restle.ssness and llie 
sponlaneons contractions of the striated nmscles of the alidomen may 
ha.sten the com]dete dilatation of the cervix and soft parts of tlie hirtli 
canal which are already in a relaxed state due to the action of tlie drug. 


COKCIAISIOXS 

In selected cases, and if given ]>roi)erly, tlie harhit urates may he fairly 
safe. In the hands of many, if they arc used as anesthetics in uiiselccted 
cases, they will he found to he dangerous drugs both to the mother and 
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class of drugs under consideration. If iminediatcly below this curve of inetabolisin 
we draw the four stages of anesthesia, the i)racfical aj'plication will become more 
apparent. The first stage of anesthesia is the st;ige of analgesia, the upper portion 
of which consists of relative analgesia which increases in intensity as the lower 
border of the stage is reached, until at the very lowest border a narrow margin 
of total analgesia is obtained just before entering the second stage. The second 
stage is the stage of delirium. Below this, of course, appears the third or surgical 
stage with its four strata and finally, the fourth stage. With both of these latter 
two, however, we are not concerned at this time. 

By the use of drugs producing analgesia we can enter the first stage, and, if 
we are fortunate, place the patient in total analgesia. I should like to repeat, 
however, that the barbiturates arc e.ssentially hypnotic and arc but mildly analgesic. 
AWien the dosage is increased beyond certain limits in an effort to reach total 
analgesia, the patient will be thrown into the stage of delirium, and restlessness 
results. Because the barbiturates are more amnesic than analgesic in action, it is 
better to be satisfied with a loss of memory of the pain alone by their use, for 
we will repeat, when sufRcient dosage has been 25>'escribcd to prevent pain percep- 
tion, the vital reflexes are dangerouslj’^ depressed. If, in a situation of such depres- 
sion an inhalation anesthetic is superimposed, in order to keep the patient quiet for 
the actual delivery, a fatality may casilj' be encountered if the anesthetist is not 
aware of both the luesencc and the dangers of this depression. 

BR. J. O. ARNOLD. — Wc have failed to be convinced, through the years since 
the barbiturates have been in vogue, that their use could be as successfully or as 
satisfactorily practiced in the homes as in the hospitals. Therefore, after trying 
out one after another of these newer combinations, we have practically dropped 
them all, and gone back to older, more reliable and less troublesome methods. 
Many yours before the outbreak of the “twilight sleoi?” epidemic wc liad been 
using moiqiliia and scoiiolaminc, and when that i>rocedure had been jiushed to the 
extreme by the popular press, we swung over to the morphia and magnesium 
sulpliate combination, after the technic of Gwathmoy. Then came the barbiturates, 
but now for about three years we have given these ujr also, and gone back once 
more to a modified Gwathmey course, dropiiing the magnesium sulphate, and giving 
the plain morphia, followed more or less closely by “E.O.Q. ” — ether, oil, and 
quinine, by bowel. Wc are con^’inced that our present results are as good as with 
any other nietliod we have pursued, and much less complicated and troublesome to 
apply. 

The effects on the mothers, mentally and physicallj^, are certainly no less satis- 
factoiy than those jiroduced by the barbiturates. The supervising maternity nurse, 
who has been on the service for maiy- years and has observed all these varying 
procedures in the hands of many different doctors, is unqualified in her endorse- 
ment of our present methods. A review of our records for the past three years 
.shows also a steadily lowering infant mortality, which would hardh' be the ca.se if 
we had many narcotized babies. 

I am quite sure that if we follow these old-fashioned methods with as much 
attention and care in their clinical application as is being devoted to the safeguard- 
ing of the barbiturate victims, we shall get better all-around results. Furthermore, 
we will have something to teach our students that will not only be safer, but that 
will undoubtedly be more generally applicable under the conditions in which most 
of tlieir work will be done, where special nur.ses and sideboarded bed.s, and all that 
sort of expensive equipment can seldom be provided. 

DE PHILIP AVILLIAMS.— During the pa.st few years those of us who have 
attended the monthlv reviews on Maternal Mortality at tiie Philadelphia County 
xMedical Society realize tliat there have been a number of cases, possibly 18 or 20, 



GRUBER: BARBITURIC ACID C0:MP0UNDS 


741 


thetic above all other anesthetic agents and methods for their endoscopic trans- 
urethral resections^ ■which, of course, are usually indicated in old men, speaks for 
the possibility that their action on tlie cardiovascular system is a rather insignificant 
one. 

It does not seem probable that the.se shortest acting barbiturates (evipal and 
pentothal sodium) ndtli their analgesic properties •will play a major part in the 
pain control in normal obstetrics, for in these affairs we desire and require longer 
action. IVe, therefore, should perhaps be more in order in this discussion by con- 
fining our remarks to the shorter acting barbiturates of the class of sodium amytal, 
pentobarbital sodium, etc. Their pharmacologic action is similar ■ndien considered 
as a class. They are deiiressing to metabolism. It should be remembered that they 
are essentially soporifics, acting primarily on the intellectual centers, and have but 
very slight analgesic action. When sufiieient dosage has been prescribed to prevent 
pain perception, the vital reflexes arc dangerously depres.sed. The amounts required 
of them to produce a given therapeutic effect in their clinical application bear 
approximately the s.ame relationship to the minimum lethal dose; for example, 
pentobarbital sodium is twice as toxic as sodium amytal but only one-half as much 
is required to produce comparative effects. When too large dosages incur compli- 
cations, the shorter acting barbiturates are fatal through respiratory depression 
and the longer acting ones through pulmonary complications, edema, and pneumonia. 
Idiosyncrasies are perhaps no more common than occur with morphine and .should 
be combated by oxygen therapy, and coramine intravenously or intramuscularly, 
mctrazol subcutaneously or intravenoH.sl 3 ', or perhaps by picrotoxin. Whereas it 
is true that these drugs depress the involuntary musculature, it has been shown by 
many investigators that the resi.stance of the uterine muscle fibers in situ is quite 
high. 

I believe tliat a little plan employed by many of us to determine the dosage of 
preanesthetic sedatives might prove of value to select the dosage of the barbitu- 
rates for various individuals. By tliis plan wo take cognizance of the fact that to 
obtain beneficial effective preanesthetic sedation several factors must be considered. 

It has been shown, especially by Guedel, that the curve of reflex nerve irritability 
parallels the curve of metabolism; cell oxygen demands, of course, parallel mc- 
tiibolism. Tlie amount of an anestlietie agent to provide a given depth of anes- 
thesia will increase or decrease in a direct ratio witli an inm-case or decrease of 
metabolism. Therefore, a curve over the required amount of anesthesia parallels 
closely the curve of metabolism. We desire normal metabolism in order to decrease 
tlie amount of anesthesia. Therefore, an estimation of the factors which cause 
a deviation in the basal metabolic rate will yield indi.spensable evidence which will 
serve as an aid for the correct dosage for each individual. 

One of the most important factors, bccuu.se of its consistent application, is the 
eifect of age upon the metabolic curve; but because this is of small relative im- 
portance in obstetrics, the normal metabolic curve for various ages will merely be 
drawn upon the blackboard 'svithout further elaboration. Another factor is that 
of temperature; for each degree of fever there is a 7 per cent increase in metab- 
olism. Emotional activity, such as fear, apprehension and anger will exert a pro- 
found inlluencc usually in the uxiward direction, but this can only be estimated and 
not measured. Pain exerts a substantial effect in direct ratio to its severity. 
Specific toxemias, of which thyrotoxicosis and neurosypliilis are notable, raise reflex 
nerve irritability and therefore resi.stance to hypnotic sedation. Drug addicts and 
alcoholics also show a resistance. The body weight of the individual is of some 
importance when the excess weight is not due to fat; the factor of sthenicitv i.s 
of greater importance. We shall illustrate on this metabolic curve on the board 
the effect of some of these factor.s, and how they will influence the dosage of the 
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Wlicn I first stiuTccl to use noiiibutul unci scopoluinine, 1 used it in a dosage of 
4.5 gr. ; but for tbe la.st eiglit or nine niontli.s I luivo been giving almost routinely 9 
gr. nembutal and .1/150 scopolamine as an initial dose, and givdng it as early as pos- 
sible. In otlier words, as soon as I was certain that the p.atient was in labor, irre- 
spective of the amount of dilatation or eiraccment. Giving these drugs early in labor 
unquestionably gcive better results. The amount of excitation in the individual 
liatient has been marhedly decreased by giving a larger dose of the drug, and we 
have also found that in the occasional patients who become wildly excited, the 
addition of rectal ether will ejuiet them down, pai’ticularly if the rectal ether is 
given while the patient is under light nitrous oxide anesthesia. 

In conclusion, I realize that we are dealing here with drugs that, if used pro- 
miscuously and in iirivate homes or in 2 )oorly equipped institutions, might increase 
the dangers to both mother and child, but I feel very strongly that any woman, 
no matter from what stratum of society, is entitled to the relief of the pains of 
childbirth, if it can be done with safety' to both her and her unborn child. Until some 
different method is evolved, or until I see some of the dangers which are now 
attributed to these drugs, I shall continue to endorse their use and continue to 
use them. 

DE. EDWARD SCHU^MANN. — I wish to call your attention to three or four 
points. 

The first is that only within the last few years have women demanded amnesia 
in labor. From the time of SimiJson and before, relief of pain was sought. Now 
this has suddenly' become .secondary, and it is of exceeding importance that the 
woman does not remember that she has been in labor. That has been bolstered, 
mainly', by current literature and lay magazines. 

The second point is, and I think all of us will agree, that the more profound 
the analgesia the greater the inhibition of normal mechanism of labor, and there- 
fore since it is in the minds of some of us to return to a greater degree of nor- 
malcy' in the conduct of obstetrics and to secure, if possible, the highest percentage 
of spontaneous deliveries, we must lessen the degree of analgesia which we present 
to our patients. 

The third point is the fact that we have got to a point, where we are controlled 
by' our patients with regard to analgesia, and I consider this grave from the stand- 
point of the medical iirofession. The patient demands painless labor. I believe, 
as a group we should confront the patient with the statement that we choose the 
analgesia and conduct the labor to her best interests. 


Banerji, Kaligati: A Study of Maternal Mortality and Morbidity in Bengal, J. 

Indian M. A. 5: 607, 1936. 

The author dejdores the prevailing poor conditions in Bengal. The maternal 
mortality' rate is high. Per 1,000 births in India, there is a mortality of 16.6 in 
Madras City and of 42 in Tea Gardens in Assam. 

Bengal requires a well-planned organization and a good scheme of cooperation 
to institute proper maternal care, both prenatally' and intrapartum. The mid- 
wives (dais), as they exist at present, are inefficient, untrained, incapable and 
a source of sepsis to the paituiient. 

The hospital should have an antenatal clinic under a trained doctor and mid- 
wives. The mothers need to be advised as to proper food and living during 
pregnancy, labor, and the puerperium. They must be taught to report to the thana 
clinic'if abnormalities occur. A strict program of public health must be initiated 
if the gross mortality and morbidity are to be reduced. 

F. L. Adair axd S. A. Pkari,. 
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in whicli the administration of the Ijarbiturates during the laljor has had a certain 
degree of influence toward tlie fatal outcome of these cases. 

In some instances, no other factors could be elicited and the death was un- 
doubtedly due to some action of the sedative. In otliers, the depression caused 
by the drug placed the j^atient in jeopardy when inhalation anesthesia and opera- 
tive procedures of various types were added to the burden already carried. In 
the remaining cases, the drugs used may or may not have played a part in the 
death. 

As has been expressed many times the most important requirement of a sedative 
agent lies in the safety of its use. We cannot grant that the barbiturates are 
perfectly safe to use in all labors. The idiosyncrasy of the patient to the drug 
must be taken into account. In not less than three ca.ses, an idiosyncrasy was mani- 
fested by the development of cyanosis, respiratory embarrassment, and edema of the 
lungs with increasing shock from which the patients did not recover. 

The susceptibility of a patient to the barbiturates or a patient’s tolerance to 
the barbiturates form questions as yet unsolved. The prolonged coma in which 
some parturient women remain after the average oi- ordinary dose of such sedation 
proves without doubt that occasionally some individuals possess a high suscep- 
tibility to the action of these agents, while others are unusually tolerant and may 
require much more than the average dose before sedation is produced. In a number 
of the patients where labor had ceased with the patient in the peculiar deep coma 
following exhibition of barbiturates, ether anesthesia and major procedures were 
followed at times by uncontrollable postpartum hemorrhage, at other times by 
shock and collapse which resisted the usual measures of treatment. 

In the remaining cases, while the barbiturates may or may not have played a 
part in the fatal outcome, it was evident to those who heard the discussion of 
such cases that the barbituric acid derivatives formed a dangerous background to 
an operative delivery. 

I feel that the clement of safety in the use of these drug.s has not been entirely 
proved, and a considerable degree of caution, especially as to the dosage, must 
be exercised before they are exhibited in the patient who may require major 
obstetric procedure for delivery. 

DR. CLIFFORD B. LULL. — I cannot agree with the things that have been said, 
as the use of this group of drugs in the practice of obstetrics has slowly but surely 
raised my enthusiasm for them. The important thing to remember is when and 
how to use these drugs in obstetric work, and I believe that if nembutal and 
scopolamine are used properly, the danger arising will be minimized. 

In experience extending over approximately three and a half year.s, and in about 
4,000 case.s, I have not seen the serious complications that I have seen without 
the use of analgesia, or with the use of other analgesic remedies. As far as in- 
creasing my operative percentage of deliveries, it has not done so, because my 
operative deliveries in. private cases have been almost 100 per cent. I believe the 
mistake is being made by classifying outlet forceps, that is, when the head is 
crowning, as an operative procedure. I admit, with the use of these drug.s, that 
this is usually essential because the patients are restless with the pains, and if 
they are not delivered under light nitrous oxide anesthesia, the operative fleld 
might be contaminated. I am convinced, however, that by the use of these drugs, 
the more dillicult forceps operations and the incidence of version have been very 
decidedly dccrea.ced. 1 have not seen postpartum hemorrhage, neither have I seen 
narcotized children. Further, 1 am convinced that the dunition of labor, particular- 
ly in nulliparous individuals, is decidedly shortened, and I am certain that the 
cervical traumatisms have been very markedly dccrea.sed. 
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The committee is of the opinion that '-'frequent and injudicious 
employment of deep analgesia and anesthesia has increased very mate- 
rially the rate of operative interference, and has on this account been 
a major factor in preventing a reduction in the high maternal mortality 
rate in this country.” 

Before condemning these assertions as reactionary, let us turn to the 
results of maternal welfare study in Philadelphia and ascertain how 
we are progressing with the management of labor and how our results 
are influenced by deep obstetric analgesia and anesthesia. 

While the general maternal mortality rate in Philadelphia has de- 
creased 24 per cent from 1931 to 1935, this decrease is accounted for 
solely on the basis of a 49 per cent decline in noniireventable deaths. 
The preventable deatii rate has remained uniform tiiroughout the five 
years. While the deatli rate per 10,000 live-birtiis, which is attributable 
to errors in judgment and technic on the part of the phy,sician, has 
decreased 9.5 per cent, yet the proportion of maternal deaths due to 
these errors has increased 11 per cent. 

If one considers the maternal deaths during or Avithin twenty-four 
hours after labor, the rate of preventable deaths and the share in respon- 
sibility of the physician for them rises amazingly. In this group there 
is no change in the maternal death rate for the five-year period. The 
nonpreventable death rate has decreased 49.3 per cent; the preventable 
rate has risen 52.5 per cent. The death rate from ei’i’ors in judgment 
and technic on the part of tlic physician as manifested in sudden deaths 
at deliveiy has jumped 108.5 per cent, and tiie proportion of maternal 
deaths due to these errors has increa.sed 107.3 per cent. 

When these statistics are aasembled, one may conclude that here is 
the explanation of our failure to progress. A consideration of the 
death rate from all otlier conditions of childbearing confirms this opin- 
ion. In this group there is a decrease in tlie maternal death rate of 
28.9 per cent, in the nonpreventable death rate of 48.6 per cent, in the 
preA'^entable rate of 11.1 per cent, in the death rate from eiTors of judg- 
ment and of technic on the part of llie physician of 41.4 per cent, and 
in the proportion of deaths due to the.se errors of 5.5 per cent. 

A general reduction of mortality in all its phases then in 876 of 
1,096 cases, but no reduction in mortality in the remaining 220! An 
improvement in all phases of olxstetric pi'actice except those Avhich have 
to do Avith labor, and in the latter an increase of over 100 per cent in the 
responsibility of the physician for sudden death I End-re.sult, no change 
for five years in the preventable mateimal death rate; instead, a general 
increase of 11.1 per cent in the proportion of maternal deaths due to 
errors in judgment and technic on the part of the phjAsician ! 

Evidently something is AAU’ong Avith our methods of management in 
labor, and saddest to relate, Avhatever is Avrong is going "more Avrong” 
in every succeeding year. 



ANALGESIA WITH THE BARBITURIC ACID DERIVATIVES 
AND ITS RELATIONSHIP TO SUDDEN DEATH IN LABOR'' 


ThADDEUS L. MONTGOiNIERY, M.D., PHILADELPHIA, Pa. 

N O TOPIC in obstetric procedure is more iirovocative of discussion 
than that of analgesia and anesthesia. Journals are filled with 
reports of assorted methods and new combinations, and every patient 
who comes to register wants first to know what will be done to eliminate 
the pangs of labor. She wishes to go to sleep with the first pain and 
wake with the baby in her arms, and she is sure from her reading that 
this is not only feasible but it is her rightful privilege. 

Particularly has this been true since the introduction of the barbituric 
acid derivatives. Immature intimations as to Ihe success of these prod- 
ucts have been avidly seized upon by the public. Certain women’s maga- 
zines make of each new obstetric analgesia their protege, announce 
it as the panacea for women’s .suffering and the remedy without 
which any ])hysician who assays to practice medicine is a nonentity or 
a Ri]i Van Winkle. Thus the manner of sensationalizing wliieli started 
thirty years ago in the far-flung propaganda for "twilight sleep,” and 
which repeated it.self in the case of Gwathmcy anesthesia and pernocton, 
is now busied with the neivcr forms, amytal and nembutal. 

Just as occurred with each of the previous methods, the time comes 
to weigh carefully in the balance the safety and the therajieutic effective- 
ness of these agents. 

From various sources, doubt has arisen as to the effect which deep 
analgesia and ane.sthcsia have upon the iniclligent and safe conduct of 
labor. In its much criticized report on "iMatcrnal IMortality in New 
York City,” the Committee on Public Health Relations of the New 
York Academy of IMcdieine state the following in reference to this rpies- 
tion : 

"The use of ar.e.sthesia during labor and delivery has grown steadily 
in extent since its introduction in the last century, and is a problem of 
the most pressing importance, more so in the United Stal&s than in 
any country. This has come about to a large extent through pre.ssure 
from the lay public. The women of the large urban centers have become 
steadily more insistent in their demands for shoi’ter and less painful 
parturition, and the accoucheur may disregard tho.se demands only at 
great risk to his own practice.” 

*Pro.«onUHl ut a nioetln?,' of tlio Obstotric.n! Societv of Pliilmlelplii.i, Xovcnibir 

n. Ipse,. 
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Their action in llie former direction is greatly enlianced by the addi- 
tion of scopolamine. The patient may scream as if in great agony 
during the course of her labor pains, but wake the morning after with 
no clear recollection of what has taken place. In his analysis of obstet- 
ric analgesias, Irving states that he considers no method successful 
which gives less than 100 per cent amnesia. The factor of relief from 
pain he considers a minor coirsideration. 

The advocates of the method claim that their drug .supplants morphine, 
having none of its disadvantages and many advantages. They state 
that it does not delay labor, does not narcotize the baby, and that it 
makes the patient forget the unpleasant experience of childbearing. Sev- 
eral maintain that moriihine has no further i^laee in obstetric practice 
because of its ill effect on fetal re.spiration. 

A great disadvantage of the barbiturates is the restlessness they pro- 
duce. Patients under their influence may prove difficult to control. 
In such a confused and semistuporous state of mind, pain arising from 
the uterine contraction is misinterpreted, and the parturient becomes 
uncontrollable. As the time for actual delivery approaches, the confu- 
sion increases. Careful surgical preparation and spontaneous delivery 
under such circumstances are impo.ssible. Usually the patient must be 
anesthetized with gas or ether and delivery consummated by low or mid- 
forceps. Tlie labor over and the pains dispatched, the patient falls into 
a deep slumber and remains almost comatose for a number of hours. 

The most enthusiastic users of the nembutal scopolamine tecluiic ac- 
knowledge that the rate of operative interference is therebj’- multiplied 
many times, that forceps delivery becomes essential in from 40 to 60 
per cent of eases. They also emphasize that 2 iatients under the influence 
of nembutal must be watched Avith the closest attention, their care in- 
dividualized, and precautions taken that no injuries occur during the 

Tabi.e I. Hoav Is the Medical Pkofessiox Fulfilling Its Eesponsibilities in 
THE Various Groups of Maternal Deaths? 19ai als. 1935 


Maternal death rate 

Nonpreventable death rate 

Preventable death rate 

Death rate from errors in 
judgment and technic on 
part of phj'sician 
Proportion of deaths due to 
errors in judgment and 
technic on part of physi- 
cian 


ALL JIATBRNAL 

deaths 

JIATERNAL 

DEATHS DURING 

OR 24 HR. 
AFTER DELIA'ERA" 

ALL OTHER 
maternal 
deaths 

Decrease of 

No change 

Decrease of 

24% 

Decrease of 

Decrease of 

28.9% 
Decrease of 

48.9% 

49.3% 

48.6% 

No change 

Increase of 

Decrease of 

(1%) 

52% 

11.1% 

Decrease of 

Increase of 

Decrease of 

9.5% 

IOS.5% 

41.4% 

Increase of 

Increase of 

Decrease of 

11.1% 

]07..3% 

5.5% 
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Probably there are a number of points that are amiss in tlie conduct 
of labor, and doubtless it is a mistake to attrilnite these disturliing 
trends to faults in obstetric analgesia and anesthesia. Nevertheless, 
when one analyzes the methods used in the fatal cases and the part 
that the methods played in fatality, this consideration assumes a major 
importance. 

The records reveal that in six of eleven instances in wliieh nembutal 
was used, death was attributable to the analgesia, quite evidently in two, 
quite probably in the other four. In tAvo additional instances the choice 
of tlie analgesic method, in view of the patients’ condition, seemed 
singularly bad. In the eight instances of amytal administration there 
Avere tAvo in AA^hich the analgesia AA'as quite possibly tlie cause of death 
and tAA'o in Avliich the selection of the method seemed injudicious. 

While it is most difficult to say certainly tliat the analgasic method 
Avas responsible for the fatality, .yet the evidence is preponderantly in 
that direction. The suspected eases had these points in common : there 
Avas no other factor of enough significance to account for fatality; all 
the patients succumbed Avith a peculiar type of cyanosis and respiratory 
depression, rapid thread.y pulse, and .shock Avithout hemorrhage AAfiiich 
failed to react to the usual methods of treatment. In several instances 
the deaths Avere ascribed to heart failure or to ])ulmonary embolism. If 
this Averc the true diagnosis, it is peculiar that so man.y instances should 
have occurred in the barbituric acid group. Of the freciucntl.y made 
diagnosis “pulmonary embolism” Kerr .says: “There is little doubt 
that a considerable number of deaths are attrilnited to pulmonary em- 
bolism Avhieh should really bo relegated to trauma or shock or both. 
The diagnosis of embolus is a simple explanation and sah'es the con- 
science of the per.son in attendance.” 

The barbiturates arc presumed to have a fairly Avide margin of thera- 
])eutie safet.A’. This is said to be the ease particularl.A’ of sodium 
peiitabarbital, or nembutal (Sollman). The reports of Irving,'^ Gallo- 
Avay,"’ and Daichman'’ reveal no maternal anesthetic death. There 
seems, hoAvever, to be a Avide range of susceptibility to the action of the 
drug. For instance GalloAva.A" dcscilbes one case in Avhich 22 gr. of 
nembutal Avere administered in the cour.se of labor without aiw apparent 
effect, and the patient at the conclusion stated that slie thought she had 
had a A'ciy hard time. On the other hand, Willcox, in the British 
Medical Journal of 1934 (1:417-418), emphasizes the importance of 
peculiar susce])tibilily to the drug and slates that he has .seen a number 
of cases in Avhicli sudden collapse, respiratory depression, and death 
trom broncho])neumonia occurred, Avhere only 3 gr. Avere administered, 
lie i)artieularl.v oi)poses the Aisc of the drug as a ])rcparalo)y or basal 
anesthetic. 

For their effectiveness in labor the barbiturates depend upon abilit.A' 
to produce forgot fulno.ss (amnesia) and A-ery little upon analgesia. 
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1935. (6) Gellhorn, George: J. Missouri State M. A. 32: 143, 1935. (7) Eunt, 

C. E.: Northwest Med. 34: 191, 1935. (8) Irving, F. C., Berman, S., and Nelson, 
H. B.: Surg. Gynec. Ob.st. 58: 1, 1934. (.9) Mussey, Bobert D.: ’ Surg. Gynec. 
Obst. 59: 112, 1934. (10) Stacey, J. Eric: Brit. M. J. 1: 817, 1935. (11) 
Sollman: A Manual of Pliarraacologj", Philadelphia, W. B. Saunders Co., pp. 769- 
780. (12) Tritsch, J. E., and Brown, B.: Asr. J. Obst. «fc Gynec. 29: 700 1935. 

(13) Willcox, Sir TV.: Brit. M. J. 1: 417, 1934. 
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EFFECTS UPON UTERINE MOTILITY OF URINE FROM 
DYSMENORRIIEIC AND NORMAL INDIVIDUALS'-* 


Doris Pi-iei.ps, M.A., Nashville, Tenn. 

(From the Department of Obstetrics and Gynecology, Vanderbilt University School 

of Medicine) 


T he present investigation was undertaken in an effort to gain some 
information concerning the factors underlying essential dysmenor- 
rhea. In spite of the importance of this disorder, comparatively little 
experimental w'ork on its cause and e.ssential features has been done. 
The nature of menstrual ])ain has led clinicians to attribute it to spas- 
modic or exaggerated contraction of tlie uterus, an assumption wdiich 
is supported by the fact that the .spontaneous motility and the sensitivity 
of the human uterus are especially marked ju.st before and during 
menstruation.’ Moir,- using an intrauterine bag, obtained records of 
uterine contractions and intrauterine pressure in a patient with dys- 
menorrhea and in a normally menstruating Avoman. The chief point 
of difference Avas in the pressure, Avhich reached a maximum of 150 mm. 
of mercury in the dysmenorrheic patient, as compared Avith 120 mm. 
in the normal Avoman. 


To explain the underlying cause of the painful contractions, a number 
of theories haAm been advanced. They have recently been revicAved by 
Novak and Reynolds^ and by Israel.-* Tliose of Avidest application 
postulate abnormal variations in humoral factors influencing uterine 
motilitjL An examination of the action of blood or urine upon uterine 
motility seemed, therefore, a logical metliod of ajiproacli to the study of 
dysmenorrhea, especial^ since rasulls reported by a number of investi- 
gators indicate that certain Amriations in the effects of blood or urine 
obtained under different physiologic and pathologic conditions can be 
demonstrated.-""’'’ Because it is readily obtainable in adequate quan- 
tities, urine aa^s chosen for investigation in the present study. This 
includes a series of experiments in A\diich tests Averc made of the action 


•The data in this paper are taUen from a thesis presented to the Graduate School 
of Vanderbilt University in partial fulfillment of the reciuirenients for the dearee ol 
Uoctor of Philosophy in Anatomy. The work w.^s done under the supervision of Dr. 
T AT AA^olfc, Assistant Professor of Anatomy. The experimental method.s and data, 
which htu'o been presented in greatly abbreviated form will be published in full In 
the author's thesis, which is available in the A'-anderbilt University Library. 
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more restless periods. For this reason the method is availalde for nse 
only in the hospital; it can only be a source of grief if undertaken in the 
home. 

Tabu: II. Amnesics, Axaegesics, and Axe.sthetics Employe!) ix the Patiexts 
■\Vho Died Durixg or Witiiix 24 Hours After Labor 


AOEXT USED 

XUMBER 

OF DE.ATnS 

IX Avnicii 

AGEXT AVAS 

EMPLOYED 

PRIMARY 

CAUSE 

OF 

DEATH 

POSSIBLE 

CAUSE 

OF 

DEATH 

POORLY' 

SELECTED 

Ether or nitrous oxide. 





oxygen, ether 

108 

1 (3%) 

1 (1%)' 

1 (1%) 

Nitrou.s oxide, o.xygen 

.34 

0 

1 (3%) 

.0 (26%) 

Gwatlnney 

7 

0 

3 (43%) 

1 (14%) 

Chloroform 

.3 

0 

1 (33%) 

2 (66%) 

Spinal 

4 

2 (50%) 

3- (25%) 

1 (25%) 

Local 

4 

0 

0 

0 

Nembutal 

11*' 

2 (38%) 

4 (3C%) 

2 (18%) 

Amytal 

s*- 

0 

2 (25%) 

2 (25%) 

None 

40 

0 

0 

0 


“Po.'^.sibly more. Tlie.se deaths are being subjected to further study. 


Considering tliese facts, one questions wliclhcr ncmliutal-seopolamine 
amnesia fulfills the requirement of safety. If the patient is in constant 
danger of injuring or contaminating herself, if her cooperation in the 
course of labor is utterly lost, if tlie incidence of oiierative interference 
is multiplied tenfold, if the supervision of the case is transformed from 
an intelligent conduct of labor into the treatment of drug confusion, 
one doubts that the effect is worth the reaction that it produces. 

This method is at the height of its popularity. Keports of recent 
publication have been favorable, as they are always at such time. How- 
ever, now that the method is getting away from the centers of its prop- 
agation and is being ])ut into more general use, questions ai'e arising as 
to efficacy, difficulty of management, and sudden death. In the crucible 
of general usage, the gold is separating from the .sludge and that which 
is materially and permanently Avorth while is being refined. 

In the light of such relentle.s.s scrutiny, it appears uncertain that deep 
analgesia Avith the barbiturates is comjffetely safe or fully reliable. It 
is questionable AA'hcther the A\'ide.spread acceptance of this method is a 
step foi'Avard in obstetric practice. 
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Table I. Distribution op Types op Responses and of Positive Oxytocic and Inhibitory Effects, Considered Separately, in EeLxV- 

TioN TO THE Conditions Present at the Time op Collection of Each Specimen of Urine 
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upon uterine motility of urine obtained from women wlio experienced 
varying degrees of menstrual discomfort. Urine from men was used as 
controls. 

METHODS 

Degrees of menstrual diseomfort were defined as follows: Dysmenorrhea, men- 
strual cramps of incapacitating severity. Mild cramps, menstnial cramps of minor 
severity which interfere in no way with usual activities and Avhieh are relieved by 
mild medication. No crampsuO. condition in which menstruation is accompanied by 
no cramps, although there may be a minor degree of vague general discomfort. 

Urine was obtained from 37 individuals: 10 women with dysmenorrhea, 12 
women with variable menstrual symptoms, 7 women witli no cramps, and 8 men. 
In all of the cases of dysmenorrhea, pelvic pathology as an etiologic factor could 
be excluded.* 

Single urine specimens were obtained from men. Siiccimens from women were 
collected, as a rule, during two or more consecutive menstrual periods and at inter- 
vals of one week or less during the intermenstruum. Intermenstrual specimens 
were classified according to the degree of discomfort present at the following 
menstrual period. One hundred and seventy-three S 2 )eciniens of urine were investi- 
gated. Their distribution with respect to sex, to phases of the menstrual cycle, 
and to the degree of menstrual discomfort is shown in Table I. 

By means of the uterine fistula tcehnic developed by Reynolds,’ r. the urine was 
tested for its effect upon the motility of the uterus in situ in unanesthetized, 
castrate rabbits. Uterine motility was recorded on a smoked drum by means of 
an intrauterine balloon connected to a tambour through a water and air trans- 
mitting system. Using this technic, Reynolds showed that after castration the 
uterus of the rabbit becomes quie-scent’c and does not respond to stimulation unless 
rhj’thmical Tiiotility has been induced by the administration of estrogen. ’o-is For 
this reason, the test animals were injected with estrogen t approximately twenty-four 
hours previous to the injection of urine. 

In testing the urine, two procedures were followed. In the first, 0.2 c.c. of 
pituitrint was injected thirty minutes after the injection of urine. The response 
to pituitrin served as a control of uterine .sensitivitj-;’!' it was also useful in dem- 
onstrating certain effects of the urine. In the second procedure, which was adopted 
as an additional test of the etfect of urine upon the response of the uterus to a 
subsequent injection of pituitrin, the pituitrin was injected one hour before and 
again ten to fifteen minutes after the injection of urine. Both urine and pituitrin 
were injected intravenously. The dosage of urine was not constant but was regu- 
lated by the response; this was necessary because of the toxicity of specimens 
voided during dysmenorrheic cramping. TIic maximum dose was 20 c.c. All urine 
specimens were tested as in Procedure 1§; 42 specimens from women, representing 
all of the groups shown in T.able T, were also tested as in Procedure 2. 

EXPERniEXTAL RESULT.S 

Effects of I’ituitrhi . — For purposes of comparison with eflccts obtained follow- 
ing the injection of urine, responses to pituitrin in animals not jircviously injected 
with urine (Procedure 2) arc illustnited in Fig. 3. Tlicy were essentially similar 

•Tlie suitability for tlie purposes of this study "of the individuals from whom urine 
wa.s obtained was approved by Dr. .Jolm C. Eurcli. .Vssoeiate I^rofessor of Obstetrics 
and UynecoioKj'. 

tTlu'clln. Parke, Davis and Company, or Profcj-non B, .‘^cherlna Corporation. 
Il*itultiln-S5.. Piirke. D.avis and Company. 

sin a f<-w of the earlier exP'.Tinients, pituitrin was omitted aft<-r iio.^itlve respon.ses 
to urine. 
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phases were positive (Fig. 3). In 39 responses the exytocic phase was positive, 
tlic inliibitoiy phase absent or insignificant in magnitude (Fig. 4). In 29 re- 
sponses tlio o.xjtocic piiase w.'is absent or insignificant, the inliibitory pliase positive 




jrjg-. 3. — Kesponse to urine (Tracing 2) In which both oxytocic and inhibitory 
phases were positive. Response to pituitrin (Tracing 4) reduced in magnitude (com- 
pare with Fig. 1, D). 


(Figs. 0 and G). In 30 responses one or both pliases were present but insignificant 
(Fig. 2, D). Sixteen specimens of urine produced no demonstrable effect. 

The responses obtained were related to the conditions present at the time of 
collection of each specimen of urine as shown in Table I and in Charts I and II. 
The table and charts also show the distribution of positive o.vytocic and inhibitory 

elfects considered separately. 
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to tliose described by Ecynolds;''* i.e., an initial oxytocic effect was followed by a 
])eriod in which the rhythmical motility was inhibited to a greater or less extent. 
Evidence of botli oxytocic and inhibitory effects was present in all of tlie records 
obtained ; oxytocic effects were invariably strong, but inhibitory effects were slight 
in about 20 per cent of the tests (Fig. 1, C). Following the response to pituitrin, 
tlie return to motility of the original type and degree was gradual; it was usually 
complete one hour after the injection. Re.sponses to urine injected at this time 
were often reduced in magnitude, Avhich indicates that decreased sensitivity of the 
uterus due to pituitrin .may persist after the return of rhytlimical motility. 

Responses of the uterus to pituitrin in animals previously injected with urine 
(Procedure 1) were in every way similar to those described above, except that they 
were sometimes reduced in magnitude. Occasionally the initial tetanus Avas in- 
complete (Fig. .^). 



Kip. 1. — uterine responses to pituitrin in animals not previously injected witii urine. 

X, micturition. 

hfji'cts (if 1. riiu . — The basic resj>on.se of the uterus to urine consisted of an 
initial phase of contniction (oxytocic ])hase) (Pig. 2). followed by a decrease in 
tlie di'gree of rhythmical motility and jt retluction in the .sensitivity of the uterus 
to )iituitrin (inhiliitfiry jihasc). In <50 responses, the inhibitory effect upon the 
rhythniical motility was indicated by a ]>eriod of relative rpiie.sconce similar to 
that produced Iiy jiituitrin (Pigs. ;> and .I). These resjionses wtwe followed by 
gnulual return of the origimil motility. In 2s responses, the inhibitory effect was 
indicated by a gradual decrease in the timplitude of the rhythmietd contractions 
with no return to motility of the origintil degree (Pig. t>), 

T he rr'sponses jiroduced by ditTt*rent sjiecimens of urine vttrifsl in nitignittide 
nilh resjicet to one or both pluises. In .»!• responses loth o.xytocic and inhibitorv 
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from men and from nonmenstruating women with no cramps were of tliis type. 
Variations in the percentage of positive oxytocic or inhibitory effects in the other 
groups were dependent chiefly upon variations in the number of responses in which 
onJj' one phase was positive. This was especially true with respect to differences 
referable to menstruation and to the intermenstruum, respectively, in each group 
of women. 



Pig. 5. — Response to urine in wlilch the oxytocic phase was negative, the inhibitory 
phase positive, as indicated by complete inhibition of rhytliniical motility (Tracings 
a and 3). Urine injected at arrow in Tracing 2. Retm-n of motility in Tracing 4, 



Fig. 6. — Response to urine in which the oxytocic phase (Tracing 2) was insig- 
nittcant, the inhibitory phase positive, as indicated b.v slight gradual reduction in the 
amplitude of the rhythmical contractions and marked reduction in magnitude of 
response to pituitrin (Tracing 4) (compare with Pig. 4, Tracing 4). 


Results obtained with urine from dysmcnorrheic women were tlie exact reverse 
of those obtained with urine from women with no cramps with respect to: (3) the 
nature of effects characteristic of menstruation; and (2) the relation to menstrua- 
tion and to the intermenstnium, respectively, of positive inhibitory effects and of 
responses in which only the inhibitory effect was positive. 
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The percentage of poi?itive oxytocic effects was markedly greater, as compared 
witli all other conditions, in association with dysmenoi-rhea (Chart I, complete 
graphs). Every specimen collected during the most severe phase of cramping, and 
82..'! per cent of all specimens obtained during menstruation accompanied by 
dysmenorrhea, produced responses in which the oxytocic phase was positive. In 
tlie four groups of menstrual specimens, the percentages of positive oxytocic effects 
varied directly with the severity of the symptoms; in the intermenstrual groups, 
they were essentially equal. 

Kesponses in wliicli only the oxytocic pha.se was po.sitive (Fig. 4) occurred with 
greatest frequency (Cliart I, cross-hatched portions of graphs) after the injection 
of urine collected during the most severe phase of dysmenorrhea. Such responses 
were numerous throughout the cycle in dysmenorrheic women but were relatively 
infrequent in association with other conditions. 



KIb:. 4. — Kcspon.se to ^uine (Tracing 2) in wiiicli tlie ox.vtocic phase was positive, 
tlie lnhtbllor>- phii.se nepatlve (no reduction in subsequent motilitv or in response to 
pltuitrin, Tracing 4), 

The percentage of positive inliibitory effects was greatest in relation to men- 
struation accompanied by no cramjis (Chart II, complete graphs). The pere.n - 
ages in the menstrual groups were inversely proportional to the severity of the 
symptoms; in the dysmenorrhea-menstrual groups they were significantly low as 
compared with all other groups. 

Percentages of respon.ses in which only (he inhibitory phase w.as positive (Figs. 
,0 and <i) varied with the .severity of symptoms as follows (Chart II. lined por- 
tions of graph.s) : inversely in the men.«trual groiqis, :ind directly in the inter- 
nicnslrual groups. No responses of this type wcie obtained with dysmenorrliea- 
men.strual sj)ecimens or with urine from men. As compared with .all other conditions, 
the percentage was greatest in relation to menstruation accompanied by no cramps. 

Ilo.spon.ses in which both phases were j)oaitive (Fig. '.)) occurred in .all groups 
(Charts 1 and II, shaded portions of graphs); the percentage was highest in the 
case of specimens from men. The great majority of positive responses to urine 
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Pathologic or other special conditions were present in four of the individuals 
studied. The conditions present and the effects of the urine from these individuals are 
presented in Table II. It was of interest that after the relief of dysmenorrhea by 
presacral sympathectomy in one individual, cyclic variations were of the dysmenorrhea 
type. 

DISCUSSION 


It is apparent from the results obtained that human urine at times 
contains a substance or substances which affect uterine motility in the 
unanesthetized rabbit, producing a response in which an initial phase 



Dysmenorrhea Mild Cramps No Cramps Mea 


Chart II. — Distribution of iwsitive inhibitory effects, considered separately, in rela- 
tion to the conditions obtaining at time of collection of each specimen of urine. 
Complete graphs: Percentage of all specimens in each group producing positive 
inhibitory effects. Lined portions of graphs: Percentage of ail specimens in each 
group producing responses in which the inhibitory phase was positive, the oxytocic 
phase absent or insignificant (Figs. 5 and 6). Shaded -portions of graphs: Percent- 
age of all specimens in each group producing responses in which both oxytocic and 
inhibitory phases were positive (Fig. 3). 

of contraction is followed by evidence of an inhibitory effect. The 
responses produced by different specimens of urine from the same 
individual may vary widely in magnitude; furtlier, the two phases of 
the response may vary in magnitude independently as well as simul- 
taneously. Independent variations occur chiefly in women, and, with 
respect to nature and to occurrence in relation to the phases of the 
menstrual cycle, are definitely related to the degree of menstrual dis- 
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Menstrual and intcrinenstrual variations in the efTects of urine from single 
individuals were of the nature indicated by the data as presented. There was 
sonic indication that effects could be further related to the phases of the inter- 
menstruum ; however, it was felt that the present material was insufficient for con- 
clusions on tins point. For these reasons, details of results in individual cases 
have not been presented. It should be noted that cyidic changes were as detinite 
in the women with mild cramps as they were in the other women studied, but they 
varied in Pature in different individuals. This explains the relatively insig- 
nificant variations in the percentages of positive oxytocic and inhibitory effects 

100-1 


90 


80 


70 -^ 


60 -^ 


50 -^ 


40 


30 - 

20 - 

10 - 

0 - 

Dysmenorrhea Mild Cramps No Cramps Men. 

Cliiirt 1. — ;LI.‘«tributlon of positive oxytocic effects, considered sepaniteiv, in rel.'itlon 
to tile conditions obtainlnfr .-it the time of collection of eacii specimen of urine. 

iirnphu: Porcent.-ige of all specimens in each frroup producinp positive 
oxytocic effects. Crnufc-htitchrd jiortionK of priiptix: PorcentaKC of al! specimens in 
eacii nrroup producinK response.s in which tlie oxytocic phase was jxisitive. tiie Intiibi- 
tory phase aiisent or inslpnincam (Kik, 4). .SViodcd porfioii.v of firnphu: r’ercenfnfrc 
of all specimens in each proup producing ra'simnses in which botli oxytocic and inhlbl- 
lor>- pha.ses Were positive (Pip. .1). 

in this group. In four of the case.s studied, the discomfort experienced at different 
menstrual perio<is invest jgatevl varied in severity from dy.sTnenorrhe;i to mild or no 
cninips. In «'very in.stance. the effects of the urine varied accordingly; thry were 
predoniimuitly oxytocic in ns.soeiat ion with dysmenorrhea, both oxytocic avd inhibi- 
tory or predominantly inhibitory in as.smriatiun with mild or no cramps. 
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There may he a simultaneous increase in both effects at menstruation, 
or inliibitory effects may vary independently in relation to tlie cycle 
as in patients having no cramps or as in those witli dysmenorrhea. In 
tlie latter case, corresponding variations in tlie oxytocic effect are 
lacking. 

Tlie nature of cyclic cliangcs and tlie I'clative alisence of predomi- 
nantly oxytocic effects in individuals without dysmenorrhea indicate 
that dysmenorrhea is definitely associated with a marked oxytocic 
effect of the urine which is accompanied by relative absence of an in- 
hibitory effect. 

No attempt has been made to identify the active principle or prin- 
ciples present in the urine examined. However, the similarity of the 
effects of urine and of pituitrin is striking. It was shown by Rejm- 
olds^"’ and by Wein.stein and Friedman-® that the initial contraction 
produced by ]iituitrin is due to the oxytocic factor, the subsequent in- 
hibition, to the pressor factor. That the latter is able to reduce the 
sensitivity of the uterus without necessarily affecting the rhythmical 
motility Avas demonstrated by AVeinstein and Friedman.-® 

CONCLUSIONS 

1. Human urine, when injected into rabbits, normally produces a 
response of the uterus in which an initial phase of contraction is fol- 
lowed by evidence of an inhibitory effect (reduction of spontaneous mo- 
tility and decrease in the sensitivity of the uterus to pituitrin). 

2. Urine excreted during normal menstruation shows an inci’ease in 
the inhibitory activity, which is inversely proportional to the degree of 
discomfort present. 

3. Urine excreted during dysmenorrheic cramping shows a marked 
increase in the oxytocic activity, together Avith a less marked, but sig- 
nificant, decrease in the inhibitory activity. 
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comfort. Tims, in women without dysmenorrliea, such variations in- 
volve chiefly the inhibitory pliase, whereas in women with dysmenorrliea, 
both phases are involved, the oxytocic to a greater degree. Further, in- 
dependent variations occur throughout the cycle in dysmenorrheic 
women and, to a less extent, in women ivith mild cranpis, but ai-c 
largely confined to menstruation in women with no cramps. 

Variations in the effects of urine from women, which are chiefly de- 
pendent upon independent variations in the two phases of the response, 
are definitely referable to menstrual and intei’menstrual ])hases of the 
cycle. The nature of the cyclic changes is further referable to Ibc de- 
gree of menstrual discomfort. Thus, in women ivith no cramps, there 
is at meirstruation an increase in the degree of inhibition produced, 
with relatively little change throughout the cycle in the oxytocic effect. 
In women with dysmenorrhea, there is at menstruation an increase in 
the oxytocic effect, with a concurrent, decrease in the degree of inhibition. 
The two effects tend to vary in inver.se ratio throughout the cycle. In 
women with mild cramps, cyclic changes vary in different individuals. 

Tabu: 11. Ekfect.s of UmxE Fiiom iKnivinuALS ix tViio.n Pathologic oi: OriiEn 

Special Coxditioxs AVep.e Piiesext 


COXDITIOX 

XO. OF 

CASES 

r.EMAP.KS 

RE.SULT.S 

Essential liyper- 
ten.'iion 

1 

Dysmenorrhea of regular 
oeeurrenec .since onset of 
hypertension; no dysmen- 
orrhea previously. Only 
one specimen of urine in- 
vestigated. 

Tlie specimen, voided during 
the most severe phase of 
cramping, produced a re- 
sponse in which the oxy- 
tocic phase was ])ositivc, 
liie inhibitory phase neg- 
ative. 

Po.*;! operative 
(prcsacral 
synipallioc- 
tomy for the 
relief of dys- 
menorrhea) 

1 

i 

The menstrual period in- 
vestigated began three 
days after operation, at 
the normally expected 
time. Xo cramps at this 
])eriod. The .';pecimen 

was obtained at the time 
when, jjrcvioHS to opera- 
tion, cramps had been 
most severe. Three speci- 
mens investigated. 

Menstruid specimen pro- 
duced a response in which 
the oxytocic phase wtis 
positive, the inhihitory 
phase negative. Two in- 
termcnstruul .specimens 
produced re.sponses in 
which the oxytocic ])haFe 
was negative or insignifi- 
cant, the inhibitory phase 
positive. 

Thyroid therapy 
for relief of 
dysmenorrhea 

1 

Urine collected during one 
com[dete ey<de and parts 
of preceding and follow- 
ing cycles. Patient took 

I gr. of thyroid daily for 

II days before the onset 

of the second menstrua! 
period. Dysmenorrhea 

was present at both pe- 
riods. 

Menstrual and intermcn- 
slrual variations in the 
effects of the urine were 
similar to those observed 
in oth(‘r women witli dys- 
menorrhea. 

Spinal arthritis 

1 

The iKitient, a man, suffers 
pain fretpicntly. but none 
was present at the time 
sjtceimen was collected. 

The specimen jtrodneed :i 
response in which both 
oxytocic and inhibitory 
jdiases were positive. 
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toxemia. Ewing^ also noted that the location of the lesion did not 
disclose the severity of the symptoms. It Avould seem, therefore, that 
the underlying distnrhance for the milder intoxication of pregnancy, 
namely vomiting, is probably a lesion in the liver similar to but of a 
milder degree than that seen in the more severe forms of toxemia of 
pregnancy. 

ETIOLOGY 

Numerous theories have been advanced regarding the etiology of 
tills vomiting, var.ying to include maternal, fetal, placental, endocrine, 
chemical, and dietary disturbances. "We feel that it is beyond the 
scope of this paper to discuss the all too many conflicting points of 
view regarding the etiology of this condition, but shall confine our- 
selves to those having a direct beaiang on the problem at hand. 
Whether disturbances in the carbohydrate metabolism exist or are of 
primary etiologie significance is not clear. The opinions regax’ding this 
are conflicting. That treatment with glucose, however, is beneficial in 
many eases of vomiting can be undisputed. It is possible that an 
altered cax'bohydrate metabolism may be dependexit oxi a pxnmary liver 
damage similar to the carbohydiute distui*banee found by Minot and 
Cutler" in their dogs where liver damage was produced by carbon- 
tetx’aelxloride poisoixixxg. In this latter situation the liver lesion is 
similar to that oecux'rixig in the toxexixias of pregnancy. It has also 
been demonstrated iix phosphorous poisoning that thei’e is a disappear- 
ance of gl3’'eogen from the liver which can be replexxished b.y sugar 
feeding. Axxd furthermore, the toxic manifestations of cax’bontetra- 
ehlox’ide poisoxxing caxx likewise be relieved b.A^ sugar therapjL It would 
seeixx, therefore, bj^ analogy that high eai’bohjuli’ate feeding would be 
indicated in the toxemias of pregnancj* where liver damage is also 
presexxt. 

Much has been written regardiixg the altera tioixs of calcixxm metab- 
olism both in the xiorxnal and in the toxemic states of pregnancy. Prom 
the large mass of conflicting data, Stander^ states that one cannot 
conclude that a decrea.se in the total blood calcixxm or in the dial.yzable 
blood calcium is associated with eclampsia. These blood fixidings, Ixow- 
evex’, do ixot neeessarih^ reveal the complete stoxy x’egax’ding the cal- 
cium metabolisxn. It has been frequenth^ demonstrated that the level 
of calciuxn in the blood does ixot parallel the degree of calcium reten- 
tioix in the tissues. Caleiuixx has been advocated iix the treatment of 
the toxemias of pregnanc.y. The rationale for the use of this salt is 
dependexxt upon the finding by many observers of a lowered blood 
calcium ixx eclampsia and upon the analogy that convulsions occur both 
in eclampsia and in the hj'pocalcemia of tetany. But, as mentioned 
above by Standex’, lowex’ing of the blood calcium is not a eon.sistent 
finding in eclampsia or in the other toxemias and, thex’efore, any bene- 



THE USE OP PARATHYROID EXTRACT IN THE CONTROL OP 
EARLY NAUSEA AND YOIMITING OP PREGNANCY" 

A PuEUMixARY Report 
^Vai.ter Suss:max, !M.D., Piiieadeephia, Pa. 

(From the jSV. Jfpicft Victory Maternity Hospital) 

N ausea and vomilinp: are generally eonsklered neeessai'.v aeeom- 
panhnents of early pregnancy and mnsi be tolerated in varying 
.severity nntil life is felt. According to Standei-^ this vomiting ocenrs 
in 50 per cent of all pregnancies. Onr records indicate that vomiting 
might begin as early as the first week of gestation ; however, it nsnally 
commences during the second week. This .syndrome is characterized 
by slight or moderate nausea and is most often associated with the 
vomiting of a bile-stained foamy fluid, following which the patient 
immediately feels a sense of relief. The nausea and vomiting usually 
last for three and a half to four and a half months but occasionally 
persist throughout gestation. In cases where this mild type of 
toxemia does not abate the condition may gradually progress to the 
more severe types of toxemia. t Strau.s.s- aptly emphasized that the 
vomiting of early pregnancy is never a physiologic process, but is the 
exin’cssion of some pathologic state whether neurotic or toxic, always 
dangerous and threatening. 


pathology 

The similarity of the iiathologic lesions in hyperemesis to those of 
eclamiflic toxemia have been pointed out by Ewing'* who demonstrated 
that, in both situations the fundamental lesion is necrosis of the liver 
cells. Some observers have contrasted the central lobule necrosis seen 
in cases of vomiting in pi’egnanc.y with the peripheral zone necrosis 
of eclampsia, and have considered this pathologic, difference to be 
indicative of an etiological difference. Davidson.^ however, discussing 
the ])a1ho]ogy of eclaupisia and j)uerperal toxemia, states that in some 
instatu'es of severe toxemia there is involvement of the peripheral 
zones, in others widespread central and midzone necrosis, and in still 
cithei's no gross hepatic lesions but only small areas of focal necrosis. 
This demonstrates, we believe, that the location of the lesion in the 
liver is of no diagnostic significance in differentiating the ty])cs of 

'n.-.-cl nt a iiKClinc of tlu- Obstctricnl .<5oci<-ly nf Phil'clolphln. October 1, lonc. 

Til!.*-- .•ilmiy w.-i.-i aitlod by a pnmt from iho .Tubilco I'linil of Kfnp .Soloinnn 
Z't'J K. anil A. M. of N'l-w Vorl: Stato. 

‘Tlio follriWinfr clap.^ificntion of tox*'niln.<5 is piven by St.'iniicr;' (1) vomilinp of 
inopnancy, (2i low rosorv,. bblnoy. (3) n«-pliritl.« rompilcntinp jirop-nanr.v. (4) pro. 

(T.) (•vlamiisi.a. nrni ((!) aciito yellow atropb.y of tin- liver. 
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EXPERIMENTAL DATA 

Tlie patients in this study were divided into two groups. All patients 
in both groups were placed on a diet high in carbohydrates, low in fat, 
and with restricted condiments. The patients in Group I were given 
orally about 40 gr. of calcium daily, usually in the foi-m of phosphate, 
10 c.c. of a 10 per cent solution of calcium gluconate intravenously at 
varying intervals. The patients in Group II were given the calcium 
orally and 100 units of parathyroid extract in some eases intramuseu- 
laily and in others intravenously every two or three days. A few of 
the i^atients in the second group were also given calcium gluconate 
parenterall.y. 

Since these patients were from private practice, it was difficult in 
man}’^ of them to get full cooperation. In the first place, many of 
them reported after vomiting had been established for many days and 
often were unable to recall aeeuratel.y how long nausea and vomiting 
had existed. Second, it was difficult to get them to come in for injec- 
tions at frequent intervals. Third, it was not possible to determine 


Table I 


CASE 

CiRAVIDA 

AGE OF PREG- 
NANCY IN 
DAYS WHEN 

FIRST SEEN 

(m.l. to 

FIRST VISIT) 

DAY OF 

PREGNANCY 

VOMITING 

CEASED 

LENGTH I.V 
DAYS OF 
SYMPTOM- 
ATOLOGY 
FOLLOWING 
ONSET OF 
TREATMENT 

NO. OF 
CALCIUM 
GLUCONATE 
1N.IECTIONS 

JL-1 

ii 


61st day 


4 each 10 c.c. 

SM-2 

ii 


94th day 


7 each 10 c.c. 

SS-3 

i 


noth day 


G each 10 c.c. 

LS-4 

i 

71 days 

78th day 


4 each 10 c.c. 

EB-G 

i 

110 days 

200th daj’ 

90 days 

9 each 10 c.c. 

MK-7 

i 

104 daj's 

124th dav 

20 days 

2 each 10 c.c. 

RK-8 

i 

74 days 

83rd day 

9 days 

3 each 10 c.c. 

CK-9 

ii 

GG days 

7Gth day 

10 days 

2 each 10 c.c. 

ES-10 

i 

72 days 

95th day 

23 days 

5 each 10 c.c. 

DG-11 

i 

5G days 

114 days 

58 days 

11 each 10 c.c. 

BC-12 

i 

47 days 

89th day 

42 days 

4 each 10 c.c. 

EI-13 

i 

5G days 

90tli day 

34 days 

11 each 10 c.c. 


First and Second Months 


JL-1 

DG-11 

BG-12 

EI-13 


SM-2 

SS-3 

LS-4 

KK-8 

CK-9 

KS-10 

BB-6 

MK-7 




Gist day 


i 


114 days 


i 


89th day 


i 

5G days 

90tli day 

34 days | 


Third and Fourth Months 


78 

days 

94th 

day 

16 

days 

67 

days 

noth 

day 

43 

days 

71 

days 

78th 

day 

7 

days 

74 

days 

83rd 

day 

9 

days 

66 

days 

76th 

day 


days 

72 

days 

95th 

day 

23 

days 

no 

days 

200th 

day 


days 

104 

days 

124th 

day 


days 


4 each 10 c.c. 
11 each 10 c.c. 
4 each 10 c.c. 
11 each 10 c.c. 


7 each 10 c.c. 
G each 10 c.c. 

4 each 10 c.c. 
3 each 10 c.c. 
2 each 10 c.c. 

5 each 10 c.c. 
9 each 10 c.c. 
2 each 10 c.c. 
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fieial effect of calcium therapy in tlie intoxications of pregnancy might 
liave an influence aside from restoring the blood calcium to a normal 
level. A relationship between the disturbances in calcium metabolism 
and carbohydrate metabolism has been demonstrated in man}’ ways. 
Minot and Cutler^ found that the hypoglycemia associated with the 
liver damage produced by eai-bontetrachloride poisoning was relieved 
when calcium Avas administered. These authors quote Underhill and 
Blatherwiek“ as liaA'ing demonstrated a hypoglycemia following para- 
thyroidectomy where the blood sugar was raised by calcium therapy. 
The relief of the hypoglycemia and other symptoms of intoxication 
fi’om earbontetraehloride poisoning by calcium therapy observed by 
the above-mentioned authors occurred even though there Avas no evi- 
dence of a reduced blood calcium during the toxic state. Since the 
liA’er pathology in the A'omitiug of imegnaney, Avhere central necrosis 
if found, is similar to that described for earbontetraehloride poisoning, 
it Avould seem that a beneficial action of calcium therapy in the former 
situation Avould be similar to its effect in carbontetrachloj-idc poisoning, 
that is, an influence on the carbohydrate metabolism. 

It is undeiAstandablc, in the light of recent Avork, AAdiy calcium therapy 
has been of so little A’alue in the convulsions of eclampsia. It is knoAvn 
that the normal re.sponse of an animal to parathyroid administration 
is a rise in the blood calcium. This rise, as Nitzescu" has shoAvn, is 
greatl}' dimini.shed in the presence of liA'er damage produced by 
phosphorous , poisoning. Greenberg® found a similar but le.ss striking 
failure of the blood calcium to rise after parathormone administration 
AA’hen liA’er damage Avas produced Avith hydrazine. It Avould therefore 
appear that the liver damage as .seen in the toxemias of pregnancy 
might, interfere not only Avith the caihohydrate but also Avith the 
calcium metabolism of the body. The normal influence of the para- 
thyroid gland in maintaining a proper balance of calcium in the body 
may not he operatiA’c in these circumstances of Ha’cv damage. 

Calcium therapy alone, and this has likcAvise been Xixoirs” ex])eri- 
ence, Avas not greatly beneficial in the treatment of the vomiting in 
pregnancy. Since calcium ihcrapij alone was ineffectual in yclievinp 
the sijmptoms of this intoxication, and since, as Nitzcseu~ observed, the 
normal action of the parathyroid, gland is disturbed during liver dam- 
age, it occurred to us that a combination of cedcium and parathyroid 
extract, u'herc these two substances could be supplied in amounts larger 
than usual to the tissues, might be of value in the treatment of this 
mild intoxication. Further study confii-med this supposition. Lopez, 
using parathyroid liormone in the treatment of eclampsia, noted the 
disa])i)earance of the toxic .symptoms as well as the eoiiA’iilsions fol- 
loAving its Aise. As far as we can determine, thi.s therapy lias not been 
heretofore applied to the mild toxemias. 
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TabIjE II — Cont’j) 



SG-43 


ES-44 

JS-45 

EH-46 

SL-47 

SL-48 

EF-49 

EL-50 

PM-51 


FG-52 

SL-53 

EA-54 

EL-55 

FF-56 

EN-57 

VK-SS 

SC-59 

CE-GO 

MP-61 

EL-62 

HC-63 

EZ-64 

EO-65 

EE-66 

rB-67 

AL-68 

SP-69 

MM-70 

ME-71 

EB-72 

VB-73 
PE-74 ■ 

ET-75 

ES-76 

AB-77 

EH-78 

DW-79 


AGE OF PREG- 
NANCY IN 
DAYS WHEN 
FIRST SEEN 

(m.l. to 

FIRST visit) 


DAY OP 
PREGNANCY 
VOMITING 
CEASED 


LENGTH IN 
DAYS OF 
SYMPTOM- 
ATOLOGY 
FOLLOWING 
ONSET OF 
TREATMENT 


NO. OP 
PARATHYROID 
EXTRACT 
INJECTIONS 
GIVEN 


First and Second Months — Cont’d 


15 daj’^s 

18 days 

3 days 

3 each 1 c.c. 

3 cal. glue. 

42 days 

44 days 

2 days 

2 each 1 c.c. 

2 cal. glue. 

42 days 

44 days 

2 days 

1 each 1 c.c. 

1 cal. glue. 

63 days 

67 days 

4 days 

4 each 1 c.c. 

4 cal. glue. 

61 days 

66 days 

5 days 

5 each 1 c.c. 

5 cal. glue. . 

55 days 

57 days 

2 days 

2 each 1 c.c. 

2 cal. glue. 

56 days 

61 daj’s 

5 days 

4 each 1 c.c. 

•4 cal. glue. ■ 

61 days 

64 days 

3 days 

3 each 1 c.c. 

3 cal. glue. 

58 days 

60 days 

2 days 

2 each 1 c.c. 

2 cal. glue. 





65 

days 

81 

days 

61 

days 

125 

days 

127 

days 

77 

days 

92 

days 

109 

days 

105 

days 

78 

days 

69 

days 

65 

days 

48 

days 

73 

days 

91 

days 

110 

days 

74 

days 

67 

days 

110 

days 

89 

days 

81 

days 

94 

days 

75 

days 

86 

days 

73 

days 

72 

days 

72 

days 

118 

days 


Third and Foxirih Months 


88 days 
90th day 
75th day 
157th day 
129 days 
86 days 
94th day 

118 days 
113 days 
92 days 
116th day 
71st day 
70 days 
95th day 
111th day 
113 days 
81 days 
70th day 
128th day 
94th day 
92 days 

96 days 
79 daj’s 

95th day 

75 days 

77th day 

76th day 
121 days 



14 

days 

32 

daj's 

2 

days 

9 

days 

2 

days 

9 

days 

8 

days 

14 

days 

47 

days 

6 

days 

22 

days 

22 

days 

20 

days 

3 

days 

7 

days 

3 

days 

18 

days 

5 

days 

11 

days 

2 

days 

4 

days 

9 

days 

2 

days 

5 

days 

4 

days 

3 

days 


9 each 1 c.c, 
’5 each 1 c.c. 

4 each 1 c.c. 
9 each 1 c.c. 
1 each 1 c.c. 

5 each 1 c.c. 
1 each 1 c.c. 

1 cal. glue. 

4 each 1 c.c. 

4 each 1 c.c. 

5 each 1 c.c. 
13 each 1 c.c. 

4 each 1 c.c. 
11 each 1 c.c. 
16 each 1 c.c. 

6 each 1 c.c. 
3 each 1 c.c. 

3 each 1 c.c. 

2 each 1 c.c. 

4 each 1 c.c. 

3 each 1 c.c. 

3 each 1 c.c. 

4 cal. glue. 

2 each 1 c.c. 
2 each 1 c.c. 
2 cal. glue. 

7 each 1 c.c. 

5 cal. glue. 

2 each 1 c.c. 
2 cal. glue. 

2 each 1 c.c. 
2 cal. glue. 

2 eacli 1 c.c. 
4 each 1 c.c. 
4 cal. glue. 


















SUSSMAN: NAUSEA AND VOMITING OP PREGNANCY 


765 


Table II 


CASE 

GRAVIDA 

AGE OP PREG- 

nakcy in 

DAYS WHEN 
FIRST SEEK 

(m.l. to 

FIRST visit) 

DAY OP 

PREGNANCY 

A'OXIITING 

CEASED 

LENGTH IN 
DAYS OP 

SYMPTOM- 

ATOLOGY 

FOLLOAVING 

ONSET OF 

TREATMENT 

NO. OF 
P^VRATHYROID 
EXTRACT 

INJECTIONS 

GIA'EN 



First and Second Months 


BJ-1 


51 days 

61st day 

10 days 

5 each 1 c.c. 

LS-2 


61 days 

78th daj’ 

17 daj's 

4 each 1 c.c. 

JF-3 


52 days 

60th daj' 

8 daj's 

1 each 1 c.c. 

mk;-4 


56 days 

67th day 

11 daj's 

3 each 1 c.c. 

EG-5 

i 

55 days 

78th day 

23 daj's 

10 each 1 c.c. 

EG-6 

ii 

52 daj's 

58 daj's 

6 daj's 

3 each 1 c.c. 

jr-7 

i 

60 daj's 

70 daj's 

10 daj's 

4 each 1 c.c. 

SL-8 

1 

55 days 

77 days 

22 days 

6 each 1 c.c. 

ES-9 

i 

49 days 

52nd daj' 

3 daj's 

3 each 1 c.c. 

CL-10 

i 

50 daj’s 

1 78th day 

28 daj's 

12 eacli 1 c.c. 

OL-11 

ii 

36 days 

71st daj' 

35 daj's 

7 each 1 c.c. 

ES-12 

i 

51 days 

67th daj' 

16 daj's 

2 each 1 c.c. 

2 cal. glue. 

EN-13 

i 

53 days 

55 days 

2 days 

2 each 1 c.c. 

MT-14 

i 

42 da3's 

57 days 

15 daj’s 

2 each 1 c.c. 

2 cal. glue. 

TM-15 

i 

34 days 

38 days 

4 days 

3 each 1 c.c. 

HD-IG 

i 

59 days 

67th day 

8 days 

2 each 1 c.c. 

RC-17 

i 

64 daj's 

87th da}' 

23 daj's 

6 each 1 c.c. 

EC-18 

i 

36 daj's 

38th day 

2 days 

1 each 1 c.c. 

1 cal. glue. 

BS-19 

i 

40 daj’s 

46th daj' 

6 days 

4 each 1 c.c. 

MP-20 

i 

44 days 

68 daj's 

24 days 

5 each 1 c.c. 

GG-21 

i 

54 days 

92 daj's 

38 daj’s 

7 each 1 c.c. 

7 cal. glue. 

SM-22 

i 

40 days 

56th daj' 

16 days 

4 each 1 c.c. 

SS-23 

i 

62 days 

79th day 

17 days 

7 each 1 c.c. 

EG-24 

iii 

41 days 

64th day 

23 days 

8 each 1 c.c. 

SF-2o 

i 

54 days 

84th day 

30 days 

6 each 1 c.c. 

ET-26 

i 

54 daj's 

68th daj' 

14 days 

8 each 1 c.c. 

AC-27 

ii 

55 daj’s 

57 days 

2 daj's 

2 each 1 c.c. 

SC-28 

ii 

50 days 

57 days 

7 daj's 

7 each 1 c.c. 

LV-29 

i 

51 daj’s 

72nd daj' 

21 days 

6 each 1 c.c. 

AC-30 

i 

54 daj’s 

60th daj' 

6 daj's 

3 each 1 c.c. 

NF-31 

i 

66 daj's 

70th daj' 

4 daj’s 

3 each 1 c.c. 

MA-32 

ii 

44 days 

85th daj' 

41 daj's 

14 each 1 c.c. 

EY-33 

i 

41 daj's 

61st day 

20 days 

3 each 1 c.c. 

PB-34 

i 

62 daj's 

96 daj's 

i 

34 daj’s 

9 each 1 c.c. 

9 cal. glue. 

CG-35 

ii 

45 daj's 

58 daj's 

13 daj's 

3 each 1 c.c. 

3 cal. glue. 

CP-36 

ii 

43 days 

57 daj's 

14 days 

2 each 1 c.c. 

4 cal. glue. 

HG-37 

i 

49 daj's 

53 daj's 

4 daj's 

3 each 1 c.c. 

3 cal. glue. 

KB-38 

i 

51 daj’s 

59 daj's 

8 daj's 

3 each 1 c.c. 

3 cal. glue. 

LR-39 

ii 

52 days 

59 daj's 

7 days 

2 each 1 c.c. 

3 cal. glue. 

HO-40 

i 

63 daj's 

80 daj's 

17 days 

1 6 each 1 c.c. 

4 cal. glue. 

JF-41 

i 

41 daj's 

43 daj'S 

2 daj's 

2 each 1 c.c. 

2 cal. glue. 

GK-42 

i 

53 days 

59 daj'S 

6 daj’s 

2 each 1 c.c, 

2 cal. glue. 
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Tai5I,e IIIB. Cojiparative Figures op Tables I and II (Third and 
Fourth Months op Pregnancy) 



NUM HER 

OF 

OASES 

AGE OF PREG- 
NANCY IN 
DAYS WHEN 

FIRST SEEN 
(M.L. TO 
FIRST VISIT) 

DAY OF 
PREGNANCY 
VOMITING 

CEASED 

LENGTH IN 
DAYS OF 
SY.MPTOM- 

ATOLOGY 

FOLLOWING 
ONSET OF 

TREATMENT 

NUMBER 

OF 

INJECTIONS 

Calcium 

s 

80.3 

107.5 

27.2 

4.5 

gluconate 






Parathyroid 

37 

8-1.3 

93.7 

9.4 

4.4 

extract 






Table III C. Comparlson ok Entire Table 1 . 

AND Entire Table II 





LENGTH IN 




AGE OK 


DAYS OF 



NUMBER 

PREGNANi'Y 


SYMPTOM- 

NUMBER 




IMIKGKANCY 




OF 

IN DAYS 


ATOLOGY 

OF 


CASES 

WHEN FIRST 


following 

INJECTIONS 



SEEN 


ONSET OF 






TREATMENT 


Calcium 

12 

70.G 

101 

30.5 

5.7 

gluconate 






Parathyroid 

SS 

G4.8 

7G 

11.2 

4.5 

extract 







nancy. In Group II there were three patients wlio were not included 
in the latter tables ; in tliese the parathyroid extract and calcium failed 
to control the yoniiting. 


THREE CASES NOT RESPONDING TO ANY TYPE OF TREATMENT 
KY- SPECIAL I.— 

Physical Examination : Priinigravida, aged twenty-six years, married four years, 
weight 114 pounds, height 5 feet 4 inches, heart and lungs negative, pelvic measure- 
ments normal. Wassermann negative. 

35 day 

Menstrual History: 


Thirteen - 


G 7 day pain lower abdomen few days be- 

fore and stops with onset; moderate flow, mostly second day, no clots. Last 
menstrual period October IG. Due: .July 23. 

Personal History: No miscarriages, tonsils and adenoids removed in childhood, 
pelvic abscess operation. 

Present Complaints: (1) Nausea and vomiting (three times a day), (2) burn- 
ing feeling and bitter taste in mouth, (3) frequent urination, and (4) best weight 
113 pounds. 

Vaginal Examination : Primiparous vagina, uterus enlarged commensurate with 
period of amenorrhea. 

Stmmary of Prenatal Care.— {1) Urine for last five months of pregnancy at 
times showed a trace of albumin and occasional hyaline cast. (2) Blood pressure 

. 1 120 to 128 .systoli^ Increase in weight 18 pounds, gain regular 

varied from "so to 90 diastolic 

without' losses. (4) Fifteen injections (1 c.c. each) of parathyroid extract given. 
(5) All types of treatment given. (G) Calcium taken irregularly. Patient felt no 
Ldicine or food agreed with her. (7) Delivered of a male child. 
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Tablk II — Cont’d 


CASE 

! 

GKAVIBA ' 

AGE OF PREG- 
NA-NCY IN 
DAYS IVHEN 

DAY OP 1 

PREGNANCY 

LENGTH IN 
DAYS OF 
SYMPTOJI- 
ATOLOGY 

NO. OF 
PARATHYROID 
EXTRACT 

FIRST SEEN 

VOMITING 

follo-wing 

INJECTIONS 



(M.E. TO 
FIRST VISIT) 

CEASED 

ONSET OP 
TREATMENT 

GIVEN 


Third and Fourth Jilonths — Cont’d 


FZ-80 

i 

71 days 

74th day 

3 da,ys 

2 each 1 e.c. 

BG-81 

i 

07 days 

74 days 

7 daj’s 

3 each 1 c.c. 

3 cal. glue. 

PB-82 

i 

89 days 

92 da3'S 

3 days 

3 each 1 c.c. 

3 cal. glue. 

KS-83 

i 

88 days 

90 daj-s 

2 daj’s 

3 each 1 c.c. 

3 cal. glue. 

FM-84: 

i 

70 days 

72 daj'S 

2 daj's 

2 each 1 c.c. 

2 cal. glue. 

PS-85 

ii 

103 days 

107 days 

4 daj's 

3 each 1 c.c. 

3 cal. glue. 

PL-80 

i 

77 days 

81 days 

4 days 

3 each 1 c.c. 

3 cal. glue. 

BF-87 

i 

89 days 

91 days 

2 daj'S 

2 each 1 c.c. 

2 cal. glue. 

DE-88 

i 

78 days 

84 daj's 

0 days 

6 cal. glue. 

6 each 1 c.c. 


accurately how much calcium they actually took by mouth. In gen- 
eral, however, the patients cooperated very 'well in this study. 

A summary of the results of the twelve patients in the first group 
is given in Table I. Table II is a summary of the 88 patients in Group 
II. The data presented in Tables I and II demonstrated the superiority 
of parath.yroid extract plus calcium over calcium alone and over the 
usual accepted therapy. The tables clearly indicate a definite shoi'ten- 
ing of the duration of the early vomiting of pregnane}'- by this treat- 
ment. Whereas in Group I (Table I), the nausea and vomiting persisted 
on an average of 30.5 days after treatment was instituted with an 
average of 101 days in pregnancy, Group II, Table II, where para- 
thyroid extract ivas used along with calcium the symptoms persisted 
on an average of only 11.2 days ivith an average of 76 days in preg- 

Table III a. Comparative Pigubes of Tabi.es I and II (First and Second 

Months of Pregnancy) 



NUMBER 

OF 

CASES 

AGE OP PREG- 
NANCY IN 
DAYS -WHEN 
FIRST SEEN 

(m.l. to 

FIRST WSIT) 

DAY OF 
pregnancy 
VOMITING 
CEASED 

LENGTH IN 
DAYS OF 
SYMPTOM- 
ATOLOGY 
FOLLOTVING 
ONSET OF 

treatment 

NUMBER 

OP 

INJECTIONS 

Calcium 

gluconate 

4 

51.5 

88.5 

37.0 

7.5 

Parathyroid 

extract 

51 1 

50.5 

i 

63.2 

12.7 

4.3 
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tract, we do not wisli to create the impression tliat we feel that other 
sound tlierapeutic measures should be neglected in the liandling of 
such patients hut we olfer tliis as an additional therapeutic procedure. 
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DISCUSSION 

DR. JOHN McGLINN. — Many of the cases which .show not the ordinary nausea 
of pregnancy but the true hjTerernesis of the early months of pregnancy, do 
develop the toxemia of the later months. Dr. Missett presented a series of cases 
several years ago, showing a greater than average incidence of toxemia among the 
cases which had had marked hyperemesis in the early stages of pregnancy. 

We have all tried the various forms of treatment for nausea and vomiting of 
the early months of pregnancy. We were enthralled, for example, at one time witli 
the use of corpus luteum, a most irrational treatment. Yet I know from tlie full 
series of cases which Sussman has studied that he has undoubtedly added something 
in the combination of calcium and parathyroid in the treatment of this condition 
which is of distinct value. The treatment he has presented deserves a trial 
by the members of this Society. 

DR. COLLIN FOULKROD. — Are we to gather from this paper that the lowering 
of the calcium of tlie blood will lead to eclampsia if allowed to go untreated? 
The lowered calcium in the blood is replenished, as I understand it, by the action 
of parathyroid hormone drawing the calcium from the body stores. This hormone 
does not absorb or help introduce new calcium into the tissues. Calcium is absorbed 
by the action of vitamin D and a normal balance is maintained by carrying off tlie 
excess in urine and feces. 

Prom some writings I am led to believe that the use of paratliyroid hormone in 
too large quantities might lead to a drawing-off of the calcium from the bones in 
too great quantity. Yet if you can give an active .supply in tlie food while giving 
parathyroid hormone, it is quite likely there will be no over-reduction in the bones 
and other parts of the body of the woman. 

I do not believe corpus luteum was a failure in the treatment of nausea of preg- 
nancy. Certain patients need thyroid extract, or extract of corpus luteum to be- 
come pregnant, and some also need these glandular extracts throughout pregnancy 
so that they may continue to full term. Individuals vary in their requirements, and 
there are a number who are promptly relieved by the use of corpus luteum in the 
toxemia of pregnancy. 

A better form of control would compare the bed day results of the gluco.sc in- 
iection method or a modified Titus treatment, and the parathyroid method, to see 
if the days in bed could be le.ssened by this proposed new method. We all know 
that those patients who go to a hospital and accept a modified form of sedative 
and glucose therapy can be relieved jn a few days. 
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NH-SPECIAL II.— 


Physical Examination : Multipara ii, aged thirty years, married seven years, 
two pregnancies; instrumental; weight I 2214 pounds, height 5 feet 5% inches, 
blood pressure llO/SO, pelvic measurements normal, Wassermann, chemistry and 
blood count normal. 


28 days 

Menstrual History: Twelve » i. ' no _pain, scant flow, mo.stly second day, 
small clots occasionally, last menstrual pei'iod April 4. Due: January 9. 

Personal History: Diphtheria early childhood, scarlet fever at nineteen years 
of age, appendix out 1924, second child died at nine months of age (pneumonia?). 

Present Complaints : (1) Nausea and vomiting, (2) moderately constipated, (.8) 

restless, (4) headaches off and on, and (5) be.st weight 125 to 128 pounds. 

Vaginal Examination : Rectocelc, cysfocele, lacerated cervi.x, uterus enlarged 
commensurate with period of amenorrhea. 

Summary of Prenatal Care: (1) Urine negative throughout pregnancy. (2) 

100 to 120 systolic 

Blood pressure varied from 1 - — . ■ (•>) Increa.se in weight ll-y, 

^ 70 to SO diastolic ^ a 

pounds, gain was regular without any losses. (4) Nine injections parathyroid extract 
given. (5) All known effective home treatment given. ((>) Vomiting aggravated at 
approximately time of month that period would have been due. (7) Delivered of 
male child. 


PR- SPECIAL III.— 

Physical Examination : Primigravida, aged twenty-two years, married one and 
one-half years, height 5 feet inches, weight IKi pounds, blood pressure 110/70, 
acne vulgaris of face, eyes refracted, lungs negative, heart — aortic systolic murmur 
referred to vessels right side of neck, pelvic mea.surements normal. Was.sermann 
negative. 

7 to 8 weeks 28 davs 

Menstrual History: Tliirteen g until marriage . Occa.sional 

cramps in lower abdomen, moderate to profu.se flow mostly second and fourth 
days, .small clots. Last menstrual period June 20. Due: April 2. 

Personal Examination : No miscarriages, tonsils out age nine years, cystic ovary 
(according to prevdous examination In' phy.sician). 

Present Complaints: (1) Nausea and vomiting, (2) frequent urination, and 
(3) cramps July 1, no bleeding. 

A’aginal Examination: Primiparous vagina, uterus enlarged commensurate with 
period amenorrhea. 

Summary of Prenatal Care: (1) Urine normal tliroughout. (2) Blood pressure 
100 to 122 systolic 

varied J'^om diasrolic ’ Increased weight 23i/, pounds, gained 

regularly up to fourth month, then lost three pounds, thereafter gained regu- 
larly until delivery. (4) Twenty injections parathyroid extract. (.5) Nauseated 
for two weeks after life was felt, morning nau.sea until term. (0) Calcium taken 
irregTilarly, nausea less when injection parathyroid extract was taken. (7) Delivered 
of female child. 

CONCLUSTON,S AND SUMIMARY 

From tlie data presented it seems fair to conclude tliat parathyroid 
extract along -with calcium therapy is of distinct value in controlling 
the early nausea and vomiting of pregnancy. From experimental data 
there is a rationale for the use of this extract. "Whether, as suggested 
by Lopez,^® parathyroid extract will be of value in the late toxemias 
of pregnancy can be demonstrated only by future investigation. In 
presenting this treatment of the early toxemias with parathyroid ex- 
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jMETI-IODS 

On all patienl.s frequent examinations were made of blood pressure, 
eyegrounds, lilood chemistry, urine, and kidney function. 

Complete mixed twenty-four-hour urine specimens were collected and 
refrigerated until extracted. 

There was no attempt to select tlie cases for study. Urine specimens 
were obtained as the patients, not in labor, hut in the last trimester of 
pregnancy, Averc admitted to the University Hospital. Therefore, the 
normal controls Avere scattered among the toxemic cases. 

Most patients AA’ere service cases; fcAV private cases AA^ere included. 
Nearly all patients reported to our prenatal clinic for from one to six 
months previous to admission to the hospital. 

No ca.ses of true eelamjisia appear in this .scries because of their in- 
continence AA'hich rendered im])ossihle tlic collection of complete tAventy- 
four-hour urine sjDecimcns. 

PROCEDURE 

The test devised by Sclimulovitz and Wylie" for tlie chemical diagnosis 
of pregnancy by the detection of c.strin in the urine Avas used in all the 
eases in this series. The reader is referred to their original jiaper for 
full details. Briefly their method “. . . consists in the extraction of estriu 
from the urine Avitli ether and its detection by couiding Avith diazotized 
para-nitroanalinc to form a deejA-coloi-ed azo dye. In our procedure 

certain modifications Avere made in the original technic, as folloAvs: 

1. Tlie urine .spceiinon.s wore hydrolyzed at pH 2 instead of pH 4. This was done 
because it Avas felt tliat there was more complete hydrolysis at pH 2. 

2. The specimens Avere eA’aporated to 400 c.c. rather than to 200 c.c. This was 
made possible by u.sing a ncAA' type, and larger, extraction flask, resulting in a saA'- 
ing of time. 

.5. The urines AA'ere ether-extracted at pH 2 rather than at pH 1 because it aa'US 
found by SehmuloA'itz"> that further acidification beyond that of hydrolysis gaA'C no 
increased yields of hormone. 

4. After completion of the steam distillation to remoA'e the Amlatile phenols, the 
hormone residue aa'Us obtained by partial A-acuum distillation, instead of remOA'ing 
t'ae AA'ater by heating in a glycerin bath at 100° C., because of the time thus saA'cd. 

The procedure otherAvise Avas as outlined in the original paper." An 
improved combined extractor and extract-Avaslier, as described in a later 
publication by Wylie and Selnnulovitz,’" was used in all our experiments. 
Each specimen in this entire series Avas subjected to exactly tlie same 
procedure. 

The “ferric chloride number” (F.N. as shoAvn in Tables I to V) is 
obtained as folloAVS: the final colored alcoholic layer containing the 
estrin extracted from the specimen is filtered into a colorimeter cup 
and set at 10 mm., and is compared with a standard 33 per cent ferric 
chloride solution, the reading of Avhieh is the “ferric chloride number.” 

A F N of 25 or more is considered by Sclimulovitz and Wylie" as posi- 
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DR. LEON ISRAEL. — I would like to ask Dr. Su-ssinan if he knows if any ab- 
normal reaction from the use of paratlijToid and calcium has been reported, and 
whether, after withdrawal of the treatment, there was any recurrence of nausea and 
vomiting? 

DR. SUSSMAN (closing). — ^No abnormal reaction has been noted in my cases. 
A standardized parathyroid extract has been used throughout. In the cases of cal- 
cium gluconate the injected material was produced by a fermentative instead of the 
chemical method. Except in the intractable cases mentioned there was no recurrence 
of nausea and vomiting. 

The hormonal eifect of parathyroid extract is stressed in this thesis, which is of 
a different nature from that usually attributed to calcium and vitamin “D” rela- 
tionship. There were no bed cases included in this report. 


A CHEMICAL TEST FOE PEEGNANCY APPLIED TO THE 
DETEEMINATION OP ESTEIN IN THE HEINE OF 
NOEMAL AND TOXEMIC PATIENTS IN THE 
LAST TEIMESTEE OP PEEGNANCY 

J. E. Savage, M.D.,* and H. Boyd Wylie, M.D., Baltimore, Md. 
(From the Departments of Obstetrics and Biotogical Chemistry, School of Medicine, 

University of Maryland) 


T HEEE are widely divergent opinions concerning the levels of estrin 
in blood and urine in the late toxemias of pregnancy. Smith and 
Smith®'^^ found a tendenej’’ toward low estrin levels in the blood and 
urine. Heim^ obtained values much greater than normal for estrin 
excretion in the urine in a small series of eases. Bickenbach and 
Promme^ found normal estrin values in the blood, while Eunge and 
Diethelni^ showed a lowered estrin excretion in tlie urine in their small 
series of cases of the late toxemias. All of these estimations were based 
on bio-assay methods. 

Since it was desired to eliminate as many as possible of the variable 
biologic factors, a chemical test for iircgnancy, described bj^ Schmulovitz 
and Wylie,® was used in this investigation of estrin excretion in the 
urine of patients suffering from the late toxemias of pregnancy. By 
means of this test we have been able to establish levels of estrin excretion 
in normal late pregnanej’’, and also to show a definite lowering of these 
levels in chronic nephritis complicating pregnancy, and in preeclampsia, f 


‘Charles M. Hitchcock Fellow in Obstetrics. 

Received for publication, October 14, 1936. 

tThe absence of a universally accepted classification of the toxemias of pregnancy 
is a hindrance to proper correlation of the observations of various workers in this 
field. It is for this reason that we must give the classification of the late toxemias 
of pregnancy as accepted in our clinic. By the term late toxemias of pregnancy we 
refer to : preeclampsia, eclampsia, and chronic nephritis complicating pregnancy. 
With Iiadng’ we agree that preeclampsia should not be subdivided into a mild and 
severe group. This is at variance with Stander*^'” -n-ho divides the so-called pre- 
eclamptic toxemia into “low reserve kidnej'” and preeclampsia. Thus we have includ- 
ed under the heading of preeclampsia all cases which, in Slander’s classification would 
be subdivided into “low reserve kidney" and preeclampsia. 
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was obtained for analysis, “ferric ciiloride number” (F.N.), and the out- 
come of the pregnanc.y (P.T.L., full-term living' baby; L, premature 
baby who survived the neonatal period; and D, premature baby who 
was stillborn, or born alive but did not survive the neonatal period). 
Tables IV and V are summaries of the data shown in Tables I to III. 


Table III. Twenty Case.s op Preeclampsia 


CASE NO. 

AGE COLOR 

PARITY 

DURATION OP 
PREG. IVIIEN 
URINE OBT. 

F.N. 

BABY 

5 

27 

W 

O-O-O-O 

38 


45.5 

P.T.L. 

36 

18 

B 

O-O-O-O 

40 


44.5 

F.T.L. 

40 

16 

B 

O-O-O-O 

39 


42.0 

P.T.L. ' 

.35 

29 

W 

O-O-O-O 

37 


40.5 

37D 

60 

14 

B 

O-O-O-O 

34 


40.0 

P.T.L. 

23 

23 

W 

O-O-O-O 

38 


39.0 

P.T.L. 

63 

21 

W 

O-O-O-O 

40 


38.5 

P.T.L, 

45 

60 

B 

O-O-O-O 

40 


38.5 

P.T.L. 

37 

28 

B 

O-O-O-O 

40 


38.0 

P.T.L. 

49 

21 

B 

O-O-O-O 

39 


37.5 

P.T.L. 

66 

19 

W 

O-O-O-O 

40 


37.2 

P.T.L. 

61 

16 

w 

O-O-O-O 

36 


36.5 

P.T.L. 

10 

19 

■\V 

O-O-O-O 

40 


35,5 

P.T.L. 

9 

21 

B 

l-O-O-O 

40 


35.0 

P.T.L. 

64 

24 

w 

O-O-O-O 

40 


34.5 

P.T.L. 

57 

14 

w 

O-O-O-O 

40 


33.4 

P.T.L. 

48 

21 

B 

O-O-O-O 

32 


32.0 

P.T.L. 

65 

18 

B 

O-O-O-O 

38 


31.0 

P.T.L, 

22 

17 

B 

O-O-O-O 

34 


30.0 

34D 

24 

16 

B 

O-O-O-O 

38 


28.5 

P.T.L. 


Table IV. Summary — Tables I, 

II, 

III 









AVERAGE DURA- 




AVERAGE 

F.N. 

TOTAL NO. 

TION OP 




F.N. 

RANGE 

OP CASES 

PREGNANCY, 








WEEKS 

Normal 



83.30 152.00-56.60 


21 

36.0 

Chronic nephriti.s compli 

i- 






eating pregnancy 


51.67 

64.00-40.00 


19 

37.1 

Preeclanip-sia 



36.87 

45.00-28.50 


20 

38,1 


In Tables I to III the parity of the patient is expressed in 4 figures 
according to a compact scheme, the origin of -which is not Imown. The 
first figure represents the number of full-term children the patient has 
borne whether born alive or stillborn; the second figure gives the num- 
ber of premature babies the patient has borne whether born alive or still- 
born; the third figure indicates the number of abortions (termination of 
pregnancy on or before the twenty-eighth week) ; while the fourth figure 
shows the number of living children the patient has. In designating the 
parity of these patients by this method, the present pregnancy which 
has been studied has not been included, thus a primigi-avida is shown as 
a para O-O-O-O. 
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tive for pregnancy. Thase investigators^ ultimately hope to correlate 
their chemical test and the biologic assays by converting ‘ ‘ ferric chloride 
numbers” into milligrams of estrin and rat units. This work is in 
progress. 

DISCUSSION 

In Tables I to III the data are arranged under the following head- 
ings : ease number, age, color, parity of the patient, duration of preg- 
nancy in weeks at the time when the twenty-four-hour specimen of urine 


Table I. Twenty-One NoRstAL Ca.ses 


CASE NO. 

AGE 

COLOR 

DURATION OF 
PARITY PREG. WHEN 

URINE OBT. 

F.N. 

BABY 

29 

21 

w 

o-o-o-o 

36 

152.0 

F.T.L. 

25 

21 

w 

o-o-o-o 

38 

112.5 

F.T.L. 

34 

31 

B 

9-0-4-9 

36 

112.0 

F.T.L. 

43 

25 

W 

I-O.-O-l 

40 

98.0 

F.T.L. 

28 

38 

W 

9-0-0-9 

40 

97.6 

F.T.L. 

38 

15 

B 

O-O-O-O 

40 

96.0 

F.T.L. 

52 

33 

W 

7-0-1-7 

40 

94.0 

F.T.L. 

56 

23 

AV 

2-0-0-2 

40 

93.5 

F.T.L. 

41 

38 

B 

2-0-0-2 

34 

92,0 

F.T.L. 

46 

36 

B 

4-0-0-4 

37 

86.0 

F.T.L. 

21 

25 

B 

1-1-3-1 

28 

78.5 

F.T.L. 

54 

32 

B 

l-O-O-I 

22 

76,5 

F.T.L. 

7 

42 

B 

3-0-0-1 

40 

67,6 

F.T.L. 

3 

32 

W 

2-0-1-2 

30 

06,0 

F.T.L. 

6 

30 

At' 

l-O-O-l 

39 

66,0 

F.T.L. 

14 

40 

AA' 

6-0-0-6 

36 

64.4 

F.T.L. 

2 

17 

AV 

O-O-O-O 

38 

64.0 

F.T.L. 

1 

17 

AA" 

O-O-O-O 

30 

60.0 

F.T.L. 

-16 

22 

AA" 

l-O-O-l 

39 

59.2 

F.T.L. 

15 

20 

B 

3-0-0-1 

39 

57.6 

F.T.L. 

4 

17 

AV 

O-O-O-O 

34 

56.(i 

F.T.L. 


Table IT. Nineteen Oa.se.s of Chronic NEPnRm.s Complicating Pregnancy 


duration of 


CARE NO. 

AGE 

COLOR 

PARITY 

PREG. WHEN 

URINE OBT. 

F.N. 

RABV 

39 

34 

AV 

2-0-0-2 

40 

64.0 

F.T.L. 

42 

36 

B 

8-0-0-6 

40 

60.0 

F.T.L. 

53 

45 

B 

7-0-3-6 

40 

.59.5 

F.T.L. 

62 

43 ■ 

AV 

15-0-4-12 

38 

57.2 

F.T.L. 

31 

21 

AV 

0-1 -0-0 

33 

50.0 

36L 

55 

25 

AV 

O-O-O-O 

40 

55.0 

F.T.L. 

33 

44 

AV 

S-0-2-S 

34 

54.5 

36D 

51 

19 

AV 

O-l-O-l 

34 

52.5 

37L 

12 

49 

B 

4-0-3-3 

38 

52.4 

F.T.L. 

30 

21 

AV 

0-1 -0-0 

30 

52.0 

36L 

44 

34 

B 

3-0-0-3 

34 

51.0 

F.T.L. 

58 

27 

B 

2-0-1 -2 

38 

51.0 

F.T.L. 

50 

19 

AA' 

0-1-0- I 

37 

49.0 

37L 

47 

37 

B 

12-0-0-12 

32 

48.5 

32L 

32 

36 

B 

7-0-0-6 

40 

48.0 

F.T.L. 

26 

:!2 

B 

3-0-3-3 

40 

44.0 

F.T.L. 

13 

3*) 

AV 

8-0-0-.S 

39 

44.0 

F.T.L. 

59 

39 

B 

4-0-0-5 

38 

43.2 

F.T.L. 

17 

42 

B 

10-0-0-10 

40 

40.0 

F.T.L. 
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These results also agree with the conception that premature babies arc common in 
chronic nephritis complicating pregnancy. 

No attempt was made to subdivide these patients into those who had suffered 
from chronic nephritis prior to the first pregnancy, or those developing chronic 
nephritis during the course of subsequent repeated pregnancies, or to differentiate 
between tlie types of clironic nepliritis. 

Smith and Smiths, lo obtained normal e.strin levels in several patients who were 
definitely '‘nephritic.” Our experience, on the other hand, has shown definite 
lowering of the level of estrin excretion in cases of chronic nephritis complicating 
pregnancy. 

\\niile chronic nephritis complicating pregnancy is not generally considered a true 
toxemia, we feel that the significant lowering of estrin excretion as found in 
our series of cases is worthy of mention, since it apparently has not been recorded 
elsewhere. 

PREECLAMPSIA 

The 20 cases of preeclampsia are shown in Table III. They were characterized by 
sudden elevation of blood pressure, sudden appearance of albumin in urine pre- 
viously normal, increased uric acid retention in the blood, and by the sudden onset 
of subjective symptoms in late pregnancy varying from edema of the feet and 
ankles to edema of the face and hands, abnormal weight gain, nausea and vomiting, 
headache, precordial pain, and visual disturbances. All these patients were admitted 


Table V. Showing Excur.sion and Overlapping of F.N. in the Three Groups 
OF Cases Summarized in Tables I to III 


F.N. 

152.0 

7G.0 

67.G 

GC.O 

6G.0 

G4.4 


Normal group 


G4.0 

G4.0 



GO.O 

GO.O 



59.2 

59.5 



57.G 

57.2 



56.0 

5G.0 




55.0 




54.5 




52.5 




52.4 

Chronic nephritis com- 



52.0 

plicating pregnancy 



51.0 




51.0 




49.0 




48.5 




48.0 



45.5 

44.0 



44.5 

44.0 



42.0 

43.2 



40.5 

40.0 




40.0 
.39.0 
38.5 
38.5 

38.0 

t 


Preeclampsia 



775 


■ SAVAGE-WYLIE : CHEjnCAD TEST EOR PREGNANCY 
NORMAL CASES 

The 21 cases shown in Table I were all riornial in the sense that they were not 
suffering from any of the late toxemias of pregnancy ■which could be discovered 
clinically, and were admitted to the hospital mainly for convenience near term for 
the induction of labor. Seven were admitted because of the following complica- 
tions : 

■ ' Ischiorectal abscess 

Thrombophlebitis 
Pulmonary tuberculosis 
Eheumatic heart disease 
Cephalopelvic disproportion, 2 cases 
Salpingitis 

Six of these patients -were primigravidas and 15 were multigravidas; 13 were 
white and 8 were colored. 

The average duration of pregnancy at the time the twenty-four-hour specimens 
were obtained was thirty-six weeks. The average "ferric chloride number” (F.N.) 
was 83.3, the highest being 152.0 and the lowest 56.6 (Table IV). Such a ■wide 
variation in this finding cannot be explained on the basis of the duration of preg- 
nancy because with the exception of Case 54 (Table I) in which the duration of 
pregnancy was twenty-fvo weeks, the patients were from twenty-eight to forty 
weeks pregnant. Possible explanations of this wide variation are: first, indmdual 
variations in the amount of estrin excreted; and second, certain of these normal 
patients miglit have been on the verge of some toxemia which had not manifested 
itself clinically, but was accompanied by a lowered estrin excretion. This second 
idea is in keeping ■\vith the tindings of Smith and Smiths, ro who observed that 
several of their patients did not de^v'elop clinical symptoms of toxemia until some 
time after a decrease in urinary estrin was noted. This, of course, suggests the 
possible prognostic value of periodic determinations of estrin excretion throughout 
pregnancy. Such routine determinations for all the patients registered in the pre- 
natal clinic would not be possible at present. 

All patients in the normal series were delivered of full-term living children who 
survived the neonatal period. 

CHRONIC NEPHRITIS COMPLICATING PREGNANCY 

Table II represents a series of 19 cases of chronic nephritis complicating preg- 
nancy, characterized by nitrogen retention in the blood, edema, albuminuria, and 
elevated blood pressure which failed to return to normal levels after delivery. One 
patient (Case 47, Table II) died following the interruption of her pregnancy be- 
cause of severe chronic nephritis. This was the only maternal deatli in 60 cases or 
1.6 per cent. All these patients were admitted to the hospital because of e^vidences 
of toxemia. There is but one primigravida in this series which is in keeping ■with 
the observation that chronic nephritis complicating pregnancy affects multigravidas 
more frequently than primigravidas. Many of ’ these patients had symptoms of 
toxicity for from two to six months prior to delivery. Nine patients were white 
and 10 ■were colored. 

The average duration of pregnancy at the time of collection of tlie twenty-four- 
hour urine was 37.1 weeks, while the average "ferric chloride number” (P.N.) was 
51.67, the highest, 64.0, and the lowest, 40.0 (Table IV). The wide variation seen 
in the normal group was not found in tliis group. 

In tliis series there were 13 full-term living children, a tliirty-sLx-week stillborn 
baby, two each of thirty-.six- and thirty-seven-week babies who survived the neonatal 
period, and one thirty-two-week living baby who survived the neonatal period. 
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Lombard and Greene Streets 


THE BORDERLINE PELVIS 

J. Bay JACOB.S, M.D., P.A.C.S., Washington, D. C. 

O N SEVERAL occasions^ I liaise made the bold inference that 
Smellie’s theory of determining the length of the true conjugate 
diameter by subtracting 1.5 to 2 cm. from the diagonal, was not tenable. 
These statements had been based upon observation of occasional cases. 
In this communication I shall present facts and figures from my own 
systematic study of a series of cases, which are somewhat enlightening, 
especially in reference to what may be termed “the borderline pelvis.” 
To my mind, “borderline pelvis” is as arbitrary a term as “test of 
labor.” Textbooks give a specific definition, based upon the commonly 
practiced method of Smellic, the application of which frequently re- 
sults in an inadequate test of labor and cesarean section, as well as 
an inaccurate understanding of the frequency and possibility of de- 
livery through the natural route. The manner of handling the woman 
with a normal pelvis or the one with an absolutely contracted pelvis 
gives us little concern, and in such cases obstetric opinion does not 
vary. The class that falls in between these two limits requires the best 
obstetric judgment; and it is here that opinions vary. 

My ovTi conception of a borderline pelvis is one in which, disregard- 
ing a rigid perineum, the sacral promontory may be readily reached. 
This method eliminates the necessity of placing borderline pelves into 
various groups with stated indications for treatment of each group. For 
I shall attempt to show that heretofore the vast majority of these cases 
have been improperly classified and subjected to the danger of radical 
procedures. In this paper I am concerned with the size of the pelvic inlet 
and not with classical means of grouping pelves such as the excellent one 
proposed by Caldwell, Moloy, and D’Esopo." It is pleasing to note that 
Pitzgibbon® does not consider it possible to classify contracted pelves 
so as to lay down the treatment of cases in groups. Although he believes 
that the degi-ee of contraction greatly influences the prognosis of the 
case, it does not exclude pelvic delivery in the major degrees, nor as- 
sure pelvic delivery in the minor degrees. Peckham and Kuder^ in dis- 
cussing labor in contracted pelves wisely avoid confusion by regarding 
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to the hospital because of toxemia. In keeping with the observation that prinii- 
gravidas are more prone to preeelampsia, we see that all but one patient in this 
series fall into this classification. Nine patients were white, 11 were colored. The 
average duration of pregnancy when the twenty-four-hour urine specimens were 
obtained was 38.1 weeks, while the average “ferric chloride number” (F.N.) was 
36.87, the highest 45.5, and the lowest, 28.5 (Table IV). 

The pregnancies of th epatients in this group terminated in the births of full- 
term living infants, with the exception of thirty-four-week and thirty-seven-week 
living premature babies who died in the neonatal period. 

In this series we have confirmed the work of Smith and Smitlis-n in finding a 
definitely lowered level of estrin excretion in preeclampsia (see Tables IV and V). 

In Table V the excursion and overlapping of estrin excretion in the three groups 
of cases are given. In 18 cases, or 30 per cent, there is overlapping, but in 42, 
or 70 per cent, of the cases the results seem to be of value in differential diagnosis. 
Given “ferric chloride numbers” of 83.3, 51.67 and 36.87 (Table IV), perhaps we 
would be justified in classifjdng the respective patients as normal, those suffering 
from chronic nephritis complicating pregnancy, and preeclamptic. 

SUMMARY 

1. By means of a chemical test for iiregnancj'® a definitely lowered 
level of estrin excretion in the urine has been found in a series of eases 
in the late toxemias of pregnancy. Determinations upon the urines of 
normal patients in the last trimester of pregnancy were run concurrently 
as controls to establish a normal level. 

2. In this series preeclampsia was not subdivided into “low reserve 
kidney” and preeelampsia. The late toxemias of pregnancy are con- 
sidered in this paper as: chronic nephritis complicating pregnancy, 
preeelampsia, and eclampsia. No cases of true eclampsia appear in this 
series, 

3. Sixty hospitalized patients in the last trimester of their pregnancies 
were carefully studied clinically, and complete tw'enty-four-hour urine 
specimens were examined for estrin. 

4. While the line of demarcation is not sharp in 30 per cent of the 
cases, it. has been possible to divide 70 per cent into those normal patients 
who were free from any evidences of toxemia; those patients suffering 
from chronic nephritis complicating pregnancy; and those whose clinical 
diagnosis w^as preeelampsia. The average estrin excretion expressed as 
the “ferric chloride number” for 21 normal cases was 83.30; for 19 
cases of chronic nephritis complicating pregnancy, 51.67; and for 20 
cases of preeelampsia, 36.87. 

The authors wish to express their sincere appreciation to M. J. Schmulovitz for 
invaluable technical assistance and advice, and for his translations of some of the 
references ; to Dr. L. H. Douglass for his review of this paper ; and to the resident 
and nursing staffs of the Obstetrical Service in the University Hospitai for their 
indispensable aid in obtaining the necessary specimens. 
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abling a cheek on all calculations. All examinations, calculations and 
roentgen interpretations were personally conducted, in order to elim- 
inate, as far as possible, anj’ source of error. 

Williams*^ states: “Were •\ve able to measure satisfactorily the angle 
formed between the symphysis and eonjugata diagonalis, the exact 
length of the true conjugate could be ascertained.” This is the pro- 
cedure followed in the use of the inclinometer,^’ ° where the height of 
the symphysis, the lengtli of tlie diagonal conjugate and the size of the 
angle between them is noted. The calculator incorporated in the in- 
strument enables accurate determination of the true conjugate diameter. 

Eeference has alreadj’’ been made to tlie fact that tlie inclinations of 
the sj^mphysis and of the diagonal coiijugate vary in all women.® 
Since it is these two angles that determine the size of the ob.stetric 
angle (which is that contained between llie symphysis and diagonal 



Fig'. 2. — Two pelve.s taken from the author’s series. Although the diagonal con- 
jugate diameters are equal, the true conjugate in (A) measures 12.3 cm. and in (B) 
10.2 cm. Patient (a) delivered a 7 pound 14 ounce baby after a five-hour labor. 
Patient (b) was delivered of a 7 pound 7 ounce baby by cesarean section. 

conjugate), it is readily under.stood tliat tlie size of the true conjugate 
cannot be determined by the length of the diagonal conjugate per se; 
and that seldom do we find two pelves with identical diagonal conju- 
gates in which the true conjugates are equal (Fig. 2). In all pelves 
likewise, the inclination of the inlet varies, a factor that frequently is 
concerned with engagement regardless of pelvic dimensions. 

It may be briefly stated that with a given diagonal conjugate a more 
favorable inclination of the symphysis causes a shortening of the true 
conjugate and vice versa (Fig. 2). 

Since the factors that enter into the determination of the size of the 
true conjugate diameter are altered by changes in po.sture, postural 
changes warrant some consideration, as they may seriously affect the 
prognosis in a borderline pelvis. Although all te.xtbooks make the state- 
ment that flexion of the thighs on the abdomen diminishes the true con- 
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a pelvis as contracted if the diagonal conjugate measures 11.5 cm. or less. 
filaxwelP selects tlie length of the diagonal conjugate rather than the 
estimated true conjugate as. the determining measure, because the former 
is an actual measurement. Thus, modern authors are beginning to real- 
ize that little dependence may be placed upon the method of estimating 
the length of the true conjugate from the diagonal. 

Patients with pelves of normal contour, in wliom the sacral promon- 
tory could be reached without difficulty, were selected from the pre- 
natal clinics of Georgetown University, Garfield ]\iemorial, Gallinger 
Municipal, and Columbia Hospitals. Althougli hundreds of patients 
had been examined, a complete study of tlie liony pelvis in a definite 
routine manner was made in eighty women. All measurements were 



Fig-. 1. — Patient recumbent for internal pelvimetry and anteroposterior roentgenog- 
raphy. Examiner stands bet-ween tables. 


made with the obstetric inclinometer and it was necessary to select pa- 
tients who would cooperate and lie perfectly quiet, for in using this 
instrument the pelvis must remain in a fixed position until all the 
necessary readings are taken. The patient is placed in the recumbent 
posture with legs extended and separated, being supported on two 
tables (Pig. 1). It is difficult to examine in this position, and unu.sual 
cooperation is required on the part of the patient. Yet it was neces- 
sitated by the fact that x-ray studies Avere made in the majority of these 
cases to confirm the calculations of the conjugate vera. Since variation 
in posture causes alteration in length of the true conjugate, it was 
necessary to examine patients in the same attitude (recumbent posture) 
in Avhieh they were placed for roentgenographie pelvimetry, thus eu- 
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whether- it is possible to increase the size of the inlet bj" postural change, 
since observations of this type had never been made on living subjects. 
Although I have proof of the variation in size of the pelvic inlet, I have 
never advocated the use of the Walcher position. Besides being an un- 
-cbmfortable attitude for a woman to assume during labor, the avail- 
ability for engagement of the important pelvic planes is diminished. 
For when the thighs are allowed to hang over the edge of the table, an 
inlet that does not have a favorable inclination ordinarily becomes worse. 
The inclination of the symplij'^sis likewise assumes a vertical attitude, 
making it necessary for a head to take a downward course in order to get 
beneath it, even if it succeeds in entering the brim. In addition the ab- 
dominal muscles are put under great tension and stretched over the in- 



Fig. 4. — Pelvigram of the average pelvis in tliis series, with patient in recumbent 
posture. It will be recalled that in the ordinary modified lithotomy position in which 
women are usually measured, all diameters are somewhat smaller. 

let, which is assuming a parallel position to the horizon, thus limiting 
the' space over the inlet for engagement of the presenting part. Were 
the direction of the forces of expulsion correspondingly altered, so as to 
approach the axis of the superior strait, engagement would be facilitated. 
But what actually happens is a limitation of the motion of the uterus 
by the tense abdominal wall, so that tlie fundus cannot rise at the height 
of a contraction in an effort to bring the expulsive force in line witli 
the axis of the superior strait, but is directed almost parallel with the 
inlet and more or less perpendicular to the symphysis. In a pelvis that 
has an unusually good inclination the Walelier position may not hinder 
engagement and be of some benefit by enlarging the inlet. In cases of 
moderately favorable or those of faulty inclination, the Walcher posi- 
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jugate diameter and that hyperextensioii (as in Walclier position) causes 
increase in its length, no investigations had been conducted on living 
subjects to either prove or disprove these contentions, until those made 
by me a few years ago. Placing a patient in the lithotomy position 
causes shortening of the diagonal conjugate diameter, with increase in 
its inclination, a reduction in the inclination of the symphysis and a 
resulting shortening of the true conjugate diameter. The diminution 
in size of the true conjugate is usuall.y between 0.5 and 1 cm., but 




Fig. 3 . — Aj Patient in lithotomy position. B, Same patient in Walcher position. 
The factors responsible for alterations in length of pelvic diameters are shown. Note 
how, in the Walcher position, the tense abdominal muscles limit area over inlet and 
also prevent the rise of the fundus to its normal elevation at the height of a con- 
traction ; factors interfering with engagement. 


varies in different subjects. In the Walcher position (Fig. 3), I have 
found an increase in the true conjugate, varying from 0.3 cm. to over 
1 cm. Tliis is effected by an increase in the length of the diagonal con- 
jugate, and an increase in the angle of inclination of the s.ymphysis,* in 
this ease, of course, inclination of the diagonal conjugate is diminished. 

Since the Walcher position causes an increase in the conjugata vera 
and diagonals, why has it not held a more popular place in the manage- 
ment of borderline cases? Possibly some obstetricians have doubted 
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receive a sufficient test of labor; abdominal operation could have been 
avoided, but that operator believes in a six-hour test of labor. There 
were no cases of true conjugate actually measuring leas than 9 cm, in 
this series, showing tliat such pelves are extremely rare. These figures 
are consistent with tlic vieAvs of Pitzgibbon^ who states that 70 to 80 
per cent of patients witli borderline pelves deliver normally. 

The smallest pelvis that permitted delivery of the largest baby (9 
pounds 6 ounces) from below, was one with a calculated true conjugate 
of 9.1 cm. or an available true conjugate of about 8.5 cm. Labor lasted 
fifteen hours. The largest pelvis that required cesarean section after 
a suitable test of labor had an available true conjugate of 11 cm., the 
baby weighing 9 pounds 2% ounces. Such occurrences, although un- 
common, are in accord witli the view of Pitzgibbon^ who stated that the 
amount of contraction does not always exclude pelvic , delivery even in 
the major degrees, nor assure pelvic deliveiy in the minor degrees. 

I naturally conclude that in the average patient the true conjugate 
diameter measures more than 11 cm. and that the difference between the 
true and the diagonal conjugate is less than 1.5 cm. This fact should 
persuade us to be more generous with the test of labor. It emphasizes 
also that one is not justified in placing a pelvis in the borderline or con- 
tracted group, merely because of a true conjugate diameter that has 
been estimated from the diagonal conjugate by the usual means ad- 
vocated by Smellie. Most women with borderline pelves deliver through 
the natural channel and usually spontaneously, because the true con- 
jugate is actually larger than we have been accustomed to estimate. 


Table II. According to Smellie ’s Method, the Same Series of Patients, if 
Examined in Modified Lithotomy Position, Would Be Improperly Grouped 


true 

CONJUGATES 

NORMAL 

DELIVERY 

LOW 

FORCEPS 

MID- 

FORCEPS 

CESAREAN 
SECTION 
(all for 

DISPRO- 

PORTION) 

TOTAL 

11.5 to 10.5 cm. 

8 

0 

0 

0 

8 

10.4 to 9.5 cm. 

.10 

7 

0 

4 

41 

9.4 to 8.5 cm. 

20 

2 

2 

3 

27 

8.4 to 7.5 cm. 

2 

0 

0 

2 

4 

Total 

60 

9 

2 

9 

80 


By Smellie ’s method in the usual modified lithotomy position, there 
would be no patients with a true conjugate over 11.5 cm., and this has 
lieen the general concept. Forty-one patients would be classed as hav- 
ing a true conjugate of 10.4 to 9.5 cm., and of these 4 had cesarean sec- 
tions and 7 low forceps. Twenty-seven patients would be regarded as 
having a true conjugate of between 8.5 and 9.4 cm., and as such would 
probably have received a very short and inadequate lest of labor, and 
more than 3 cesarean sections might have been performed in this group. 
All 4 patients with a true conjugate between 7.5 and 8.4 cm., under 
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tioii would be a disadvantag-e, for an}' increase in the size of the inlet 
is of no value, since the inclination of the plane of the inlet is such as 
to limit or even preclude its availability. It seems that the hanging 
leg position during labor may have a place only in borderline pelves 
of unusually good inclination. 

As previously stated, until recently the nearest approach to the meas- 
urement of the conjugata vera has been the deduction of 1.5 cm. to 
2 cm. from the diagonal conjugate. 'With the aid of the inclinometer 
I have been able to calculate the length of the true conjugate with pre- 
cision and check these determinations by both anteroposterior and lateral 
pelvimetric roentgenography and in some eases by direct measurement 
of the inlet at cesarean section. In the series of 80 cases the average 
diagonal conjugate was 11.65 cm. The average true conjugate was 11.59 
cm. (Fig. 4). In 8 per cent of cases did the customary rule of sub- 
tracting 1.5 cm. to 2 cm. from the diagonal conjugate to obtain the true 
conjugate apply. In 89.5 per cent of the cases the difference was less 
than 1.5 cm. In 48.7 per cent of eases the true conjugate was either 
as large or larger than the diagonal conjugate. As judged b.y 
the length of the diagonal conjugate and the ability to feel the sacral 
promontory, my series represents a class of moderatel}’" contracted pelves. 
Yet within this group we find a preponderance' of true conjugate diam- 
eters that measure more than 11 cm. Note the large proportioh of case's 
in which there is a small variation in the length of these two diameters. 
The true conjugate exceeded the diagonal in 37 cases; the size of the 
obstetric angle, which heretofo're had been unmeasured, accounts for 
this. 


Table I. Analysis of Eighty Borderline Peltos in Eecumbent. Posture, 
Showing Actual Calculated True Conjugate Diajieters 
AND Methods of Treatment 


TRUE 

CONJUGATES 

NORMAL 

DELH’ERY 

LOAV 

FORCEPS 

MID- 

FORCEPS 

CESAREAN 

SECTION 

(all for 
dispro- 
portion) 

TOTAL 

13 to 12 cm. 

19 

G 

0 

1 

2G 

11.9 to 11 cm. 

27 

4 

1 

1 

33 

10.9 to 10 cm. 

10 

0 

1 

G 

17 

9.9 to 9 cm. 

3 

0 

0 

1 

4 

8.9 to 8 cm. 

0 

0 

0 

0 

0 

Total 

59 

10 

2 

9 

80 


In tliis series 59 patients had true conjugates of over 11 cm.; yet I 
have reason to consider them borderline eases, for if measured in the 
modified lithotomy position the diagonal conjugates would be 11.5 cm. 
or less. In this class there were 46 normal deliveries, 10 low forceps, 
1 midforceps, and 2 cesarean sections. Between 10 and 10.9 cm., 6 
cesarean sections were done in 17 cases; there was one maternal death 
due to infection following section. This patient, in my opinion, did not 
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a chance of delivering from below, especially where the fetal skull is 
not large and the diagonal conjugate is nearer to 10.5 cm. 

With a true conjugate diameter of 9 cm. as calculated with the incli- 
nometer, experience shows that a full-term baby of average weight will 
very seldom deliver spontaneous^, for reduction in the size of the hi- 
parietal diameter may be limited. Where the true conjugate diameter 
reallj'' measures 8.5 cm. or 8 cm. or less, delivery of a living full-term 
child through the birth canal is hardly possible. For we must further de- 
duct from such a diameter 0.7 cm. to reduce the true conjugate diameter 
to the obstetric, or better term is the available conjugate. 

In my series there were two fetal deaths. Both fetuses died of intra- 
cranial hemorrhage; one iveighing 6 pounds 14 ounces followed Scan- 
zoni maneuver in a pelvis witli an available cod jugate of 10.7 cm.; the 
other followed normal delivery in a pelvis having an available conju- 
gate of 12 cm. 

Eegarding the prognosis for the fetus in borderline and contracted 
pelves, Williams® quotes as examples figures from Michaelis, Litzmann 
and Schwartz, giving the rnortality "prior to 1865, when cesarean sections 
were seldom performed. ’4 


CONJUGATA VEKA 

1. 9.25 to 8.5 cm. 

2. 8.4 to 7.5 cm. 

3. 7.4 to 7.0 cm. 


FETAE MORTALITY 

5% 

IC.9% 

52.9% 


From my study it may be safely assumed that these rates are too 
exceedingly low to be correct, and may be accounted for by reference to 
my remarks, that the conjugata Amra in these eases had been estimated 
from the diagonal. That in realily direct mensuration, had it been 

t. 

possible, would have revealed pelves- much larger than stated in the 
above table. It should be recalled that from the aboAm tabulated meas- 
urements, 0.7 cm. must be deducted to obtain the “available true con- 
jugate.” Therefore I disagree entirely, and safely conclude that for 
pelves as stated in Class 1 the fetal mortality is and should be much 
greater. In Class 2, engagement of a normal size head is almost ahvays 
impossible. In Class 3, engagement of a normal size head is ahvays im- 
possible. 

These statements are not made to encourage the performance of 
cesarean section, but, on the contrary, to call to the attention of the 
obstetrician the fact that he often is dealing Avith a larger pelvis than 
he surmises, and that in borderline cases tliere is usually a good chance 
of his patient delnmi’ing from beloAv. It may be said Avithout hesita- 
tion that pehms actually measuring 8.5 cm. or less in Ihe true con- 
jugate are not ample for safe delivery of a child of normal size. I 
should call these absolutely contracted pelves. Then the loAver limit of 
borderline pelves Avould be about 9 cm. for the true conjugate, or 8.3 
cm. for the available conjugate, for Ave deduct 0.7 cm. as being the 
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ordinary circumstances might have been sectioned, instead of just two. 

The smallest pelvis that I have ever encountered was one that had 
a calculated true conjugate of 8 cm. (Fig. 5). I have never before or 
since seen one that actually measured less ; and that covers examinations 
of several thousand women. According to Table II such pelves are 
erroneously believed to be common; in this table there appears to be a 
frequency of 5 per cent. 

Ample reason has been given why a diagnosis of borderline pelvis 
should not be made from true conjugates that are estimated from the 
diagonal b.v subtracting 1.5 cm. to 2 cm. This method in actual prac- 
tice affords a distorted prognosis, in view of the figures presented. Wil- 
liams® like most authorities regards a pelvis with an estimated conju- 



Fig. 5. — A-P roentgenogram of smallest pelvis encountered in the various clinics, 
showing that pelves customarily classified as absolutely contracted are extremely rare. 
(The middle of the upper border of the symphysis is designated by the heavy line.) 


gata vera of 9 to 10 cm. as being in the mild borderline class and says 
that spontaneous delivery with a full-term baby of normal size and with 
normal expulsive forces is the rule. In this class he refers to pelves with 
a diagonal conjugate varying between 12 and 10.5 cm. The vast major- 
ity of these should and do deliver normally, because the true conjugate 
in 89 per cent of them is much larger than 9 to 10 cm. And in border- 
line pelves of the more severe tjqie, that is, pre.sumed to be between 9 and 
7.5 cm. and estimated from diagonal conjugates varying between 10.5 
and 9 cm., lie says the greatest difficulty is experienced in pi’edieting the 
course of labor and in laying do^vn rules of treatment. I feel that in 
eases in this type, since the true conjugate frequently equals or may 
surpass the length of the diagonal conjugate, some patients should stand 



EXTRAPERITONEAL (LATZKO) CESAREAN SECTION^ 
With a Report of Cases and Suggested Modifications in Technic 
Albert H. Aldridge, B.S., M.D., P.A.C.S., New York, N. Y. 

(From the Clinic of the Woman’s Hospital) 

A ccumulated experience with the extraperitoneal (Latzko) ee- 
k sareaii section, in various obstetric clinics throughout the country, 
is gradually serving to estahlisli it as an invaluable means of delivery for 
selected cases. 

The purposes of this paper arc; 

1. To discuss the indications for extraperitoneal cesarean section and 
to emphasize its advantages as a means of delivery when indicated. 

2. To describe a point in technic which during dissection should re- 
duce the danger of bladder injury. 

3. To present a modification in technic whereby the Latzko procedure 
is made adaptable for the suprapubic delivery of a patient regardlejss of 
whether or not the cervix is dilated and retracted. 

4. To demonstrate a method for more adequate drainage of the space 
of Retzius following delivery liy the Latzko procedure. 

5. To report a small series of patients delivered by this method at 
the Woman’s Hospital. 

It is my opinion that indications for extraperitoneal cesarean section 
arise in two classes of infected or potentially infected cases as follows : 

1. Cases in wliicli, tlirougli faulty judgment, it is eventually found in the cour.se 
of labor that, because of bony dy.stocia, vaginal delivery of a living child is 
impossible or extre.nely problematical. Deliverj’ by e.xtraperitoneal cesarean sec- 
tion has been .successfully acc.omplislied in sucli cases after attempted operative 
delivery by vagina. 

2. Cases in ■\vhieli, in spite of prolonged first-stage labor, the cervix has failed 
to dilate. This group of cases includes those which have true cervical dystocia 
and tiiose in which the cervix has failed to dilate as the result of primaiy uterine 
inertia. 

When, in the best intere.sts of the mother or child, delivery of such 
patients becomes necessary, we are frequently faced with possible uterine 
infection which has been favored by eai-ly rupture of membranes, the 
contamination of repeated vaginal examinations and a mother whose 
vitality and resistance have been reduced by the conditions resulting 
from prolonged first-stage labor. Such patients also frequently have 
borderline pelves, usually of the male type, and large babies showing 
signs of fetal di.stress. 

i^Read at a meeting of the New York Obstetrical .Society, October 13, 1936. 
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distance from the middle of the thielmess of the pubic symphysis to the 
posterior surface. Therefore, were it possible to classify contracted 
pelves by dii^ect measurement of the eonjugata vera, we would find that 
most pelves that are now placed in the borderline class would permit 
spontaneous delivery, for they are larger than estimated. We would 
be surprised to find that the average pelvis is larger than we believe it 
to be. Also the upper limit of the absolutely contracted class should be 
raised, so as to include larger true conjugates. Pelves of the absolutely 
contracted type as determined by Smellie’s method (that is, with a 
true conjugate of 7.5 cm. or less) are very uncommon. 

SUMMARY 

In the series presented there were 59 normal deliveries, 10 low for- 
ceps, 2 midforceps and 9 cesarean sections. The one maternal death 
could have been avoided, for it resulted from cesarean section following 
inadequate test of labor. Only 2 infants were lost; both deaths were 
due to intracranial hemorrhage. 

CONCLUSIONS 

1. Definite rules concerning the formerly accepted classifications and 
treatment of contracted pelves are not tenable. 

2. When the sacral promontory is readily palpated, the pelvis should 
be classed as borderline. 

3. In the series presented, all measurements were made in the re- 
cumbent posture; if examined in the usual modified lithotomy position, 
the internal measurements of these pelves would have been somewhat 
smaller. 

4. The outcome in a borderline pelvis is not- only governed by size 

of the “available true conjugate diameter,” but also by the inclination 
of the inlet. •• . 

5. The value of the Walcher position is not strongly endorsed.. 

6. Proper recognition of borderline pelves from the length of diagonal 
conjugates with disregard to Smellie’s rule of subtracting 1.5 to 2 cm., 
will result in better tests of labor and fewer cesarean sections. In only 
8 per cent of cases does Smellie’s rule apply. 

7. The mere application of Leopold’s fourth maneuver is of greater 
prognostic value in borderline eases than grouping pelves according to 
true conjugates which were estimated by Smellie’s method. 
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One of tlie greatest objections to tlie Latzko operation has been tlie 
danger of bladder injury, during dissection, to expose the anterior sur- 
face of the lower uterine segment. In Steele’s” series of 59 cases this 
accident occurred six times. In our OAvn series of 27 cases the bladder 
was accidentall 3 ^ opened once. 

A study of tlie anatomic structures around the bladder (Fig. 1, A) shows that 
its musculature is completely surrounded by a thin but definite layer of endo- 



t'ig’. 2. — niagram showing bladder displaced laterally and endopelvic fascial cai)- 
sule about bladder. 1 , Uterovesical fold of peritoneum. 2 , Bladder. 3 , Clamps on 
Incised endopelvic fascia on anterior surface of bladder. -}, Clamps on incised endo- 
pelvic fascia on posterior surface of bladder. Blunt dissection is continued behind 
this layer rather than within the endopelvic fascial capsule of the bladder. 


pelvic fascia (Fig. 1, A, 1). After incising the abdominal wall the first step in dissec- 
tion is to open the layer of endopelvic fascia (J), covering the anterior surface of the 
distended bladder by a longitudinal incision in the midline. After this layer has been 
incised, the bladder can easily be displaced, from within its endopelvic fascial 
capsulei on the left side (B), by blunt dissection. As soon as the anterior sur- 
face of the lower uterine segment is 'reached (Fig. 1, B and Fig. 2), the layer of endo- 
pelvic fascia on the posterior surface of the bladder can readily be seen as a 
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Experienced obstetricians are familiar with the difficulties and dangers 
which attend vaginal delivery, before full cervical dilatation has been 
reached. As a rule, it involves : 

1. Manual dilatation of the cervix or multilde (Diihrssen’s) incisions. 

3. A difficult operative delivery vhieli ■ occasionally either necessarily sacrifices 
tlie life of the infant or leaves the infant with some degree of physical handicap, 
the result of birth injury. 

3. An immediate risk to the mother from trauma, hemorrhage, shock, and 
infection, and finally the possibility of some degree of permanent physical handicap 
from unavoidable vaginal or uterine birth injuries, which maj’" be difficult to 
repair. 



Piff. 1. — Diagram showing anatomic relationships of bladder and anterior uterine 
Wall in A, the sagittal plane and in B, cross-section, a. Biadder, b. Uterine cavity. 
1 , Endopelvic fascia completely surrounding the bladder musculature. 2, Endopelvic 
fasma surrounding the musculature of the uterus. 3, Uterovesical fold or peritoneum. 

The dotted line, between the layers of endopelvic fascia covering the bladder and 
lower uterine segment, shows the proper plane of cleavage in which dissection can be 
readily and safely carried out. It is the space which is opened in the so-called “low 
nap cesarean section. In B, the arrows indicate the points at which the endopelvic 
fascia about the bladder is opened during the dissection. It •will be noted that as soon 
as the anterior uterine segment is reached, the endopelvic fascia on the posterior 
surface of the bladder is opened and dissection is continued between this layer and a 
similar layer on the uterine musculature. 


Those interested in an historical retdeiv of tlie technical development 
of extraperitoneal cesarean section and a complete description of the 
details of tlie Latzko technic are referred to articles by DeLee,^ Steele,^ 
and Burns.^ It is the purpose of this paper to suggest three additional 
points in technic, not previously described, wliich it is believed, in cer- 
tain ca.ses, may facilitate the performance of the procedure and con- 
tribute to its safety. 
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the peritoneum are carefull.y brought into apposition, as shown in Fig. 
4, before the uterine cavity is opened. This procedure not only gives 
room for delivery in cases where it is difficult or impossible to get ade- 
quate exposure of the lower uterine segment, but makes the procedure 
available as a means of deliveiy regardless of the degree of cervical 
dilatation or retraction. 



Fig-. 3 . — 1 , Retracted bladder. 2, Probe under dissected tense uterovesical fold of 
peritoneum. 3, Line of incision through uterovesical fold of peritoneum, Line of 
incision in lower uterine segment. 

It is admitted that deliberate opening of the peritoneal eavitj^ as 
described, is a violation of the principle of extraperitoneal cesarean sec- 
tion. ■ HoAvever, the incised peritoneum can be securely closed by care- 
ful suturing so that subsequent contamination of the peritoneal cavity 
through the suture line must be slight, if any. This step in technic has 
been suecessfuUy used in four frankly infected cases. 
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smooth glistening layer. - It has heen- found that this layer can be immediately 
.opened and dissection can more readily be continued beliind the layer (Fig. 1, B 
and Fig. 2), rather than making further attempt to free the bla.dder from its 
fascial capsule. When dissection is continued between this layer (Fig. 1, B, 1), 
and a similar layer (Fig. 1, Ji, 2) covering the musculature of the lower uterine 
segment, it will be found that a free, practically bloodless, space has been entered 
and that the anterior surface of the lower uterine segment can readily be exposed. 
Between these fascial planes (Fig. 1, 1 and 2) the dissection can easily be carried 
laterally or upward behind the uterovesical fold of peritoneum (Fig. 1, 8), far 
beyond the upper border of the bladder. This is exactly the same almost bloodless 
space which is entered in displacing the bladder downward in doing the so-called 
“low flap” cesarean section by the abdominal route. 

It is believed that bladder injury usually occurs when, m order to get 
adequate exposure of the lower uterine segment, persistent efforts are 
made to continue the dissection posteriorly within its fascial capsule. 

Another serious criticism of the Latzho operation has heen tlie fact 
that the uterovesical fold of peritoneum is too frequently opened during 
the operative dissection or while extracting the infant.;. If the injury 
occurs before the uterine cavity is opened, it can he dmmediatel 3 ^ re- 
paired to prevent later contamination of the peritoneal cavity. ; How- 
ever, if the peritoneal cavitj'' is accidentallj* opened during extraction 
of the infant, contamination of the peritoneum is hound to occur, tliereby 
defeating the purpose of the procedure. 

Previous -writers on this subject have invariahV claimed that the 
procedure, as a means of suprapubic deliver}’-, is inadvisable unless the 
cervix is at or near full dilatation. The advantages are that when 
cervical dilatation is well advanced, and the cervix is at least partially 
retracted, the lower uterine segment increases in length ; the uterovesical 
fold of peritoneum is elevated, and the uterine vessels and ureters are 
laterall;f displaced. These phj’^siologie changes in relationship of the 
structures, for obvious reasons, greatlj’- facilitate the procedure. 

In our experience, indications for extraperitoneal cesarean section oc- 
casionalty arise in obese women with male pelves and large babies, in 
whom adequate exposure of the lower uterine segment is difficult, even 
though these changes have occurred. Furthermore, in our experience 
the most frequent indication for extraperitoneal section occurs in women 
in whom, in spite of prolonged first-stage labor, the cervix has failed to 
dilate more than 3 to 5 em., because of true cervical dj^stocia, or uterine 
inertia or both. In spite of careful dissection, in either of these types 
of cases, it is frequent!}^ impossible to get suffieient exposure of the 
lower uterine segment in order to deliver the infant without eonsiderable 
danger of opening the uterovesical fold of peritoneum. When the avail- 
able space is obviouslj’- too limited to deliver the infant, without danger 
of peritoneal injurj'^, -we have recentlj’- deliberate!}^ incised the utero- 
vesical fold, on the left side, as sho-om in Fig. 3. By this means free 
exposure of the lower uterine segment can be readily obtained regard- 
less of how much the cervix is dilated or retracted. The free margins of 
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segment and is passed out tlirougli the lower angle of the uterine incision, 
where it is fixed in position, by one suture of No. 0 catgut. The lower 
end of this drain is allowed to protrude into the lower uterine segment 
and vagina for about four to five cm. At the end of five to seven days,' it 
can be easily removed through the vagina. This step in technic allows 
dependent drainage of the space of Eetzius. In the seven eases in which 
it has been used, there was a muiimum of postoperative reaction and the 
abdominal wounds healed promptly. 



Pig:. 5. — A, Diagram showing method of dependent drainage of space of Retzius, 
by drain passed through lower angle of uterine incision. Inset B shows observed 
drainage opening in anterior lip of cervix two weeks after operation. 


Criticism of drainage through the lower uterine segment, possibly 
leaving a weak spot -ivliich might rupture during a future labor, is 
anticipated. In defense of this criticism, attention is called to the fact 
that the lower end of the uterine incision, used for the Latzlco opera- 
tion, ahvays comes very close to the upper margin of the vagina. Inspec- 
tion of the cervix following removal of this drain has sliown it passing 
through the vaginal portion of the cervix as in inset “B,” Fig. 5. Even 
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One of the most important steps in the technic of extraperitoneal 
cesarean section, to insure safety of the procedure and to promote satis- 
factory wound healing, is the establishment of adequate drainage of the 
space of Retzius. In the past it has been customary to use, for this pur- 
pose, one cigaret drain, which was placed beside the bladder, and passed 



Fig. 4. — Method of closing incised uterovesical fold of peritoneum. 5 , Incised edge of 
posterior layer of endopelvic fascial capsule of bladder. 

out through the lower angle of the abdominal incision. This drain was 
removed after two to seven days and, in most cases, seemed adequate 
for the purpose. However, certain patients had profuse drainage and 
persistent troublesome drainage sinuses for some time after operation. 

Recently, we have used, in addition to drainage through the lower 
angle of the abdominal incision, a second small cigaret drain as sho^\^l in 
Pig. 5. This drain is placed between the bladder and lower uterine 
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Table III is a summary of operative indications. Two-thirds of the patients 
operated upon had contracted pelves. In only one patient was the cervix fully 
dilated. In. 26 of the 27 patients, the average cervical dilatation, at time of 
operation, was 4.8 cm. in spite of an average first-stage labor, in these cases, of 
40.7 hours and an average duration of ruptured membranes of 38,8 hours. Tliese 
patients Jiad an average of four vaginal examinations before oijeration. Maternal 
exhaustion and evidence of fetal distress, in some cases, were factors influencing 
the decision to terminate labor. Two cases were successfully delivered of living 
children after attempted high forceps operations. 

Table III. Operative Indications 


Normal pelvo.s, good labor, cervical dystocia 

3 


Normal pelves, inertia uteri, cervical dystocia 
^Contracted pelves, good labor, cervical dystocia 

6 


6 


Contracted pelvis, inertia uteri (full}' dilated) 

1 


Contracted pelves, inertia uteri, cervical dystocia 

Other Condiiionit at Time of Operation 

11 

27 


Maternal exhaustion 

4 


Fever and tachycardia 

6 


Respiratory infection — toxemia 

1 


Fetal distress 

8 


Unsuccessful high forceps 

2 



'One operation clone to protect premature (31 wk.) baby. 


Table IV is a summary of data regarding anesthesia, duration of operations, 
wound drainage, and postoperative reactions. We can confirm the observations 
of other writers regarding tlie fact that, in spite of extensive dissection, a 
minimum of disturbance of bladder function accompanies the procedure. 

The average weight of the babies delivered was 7 pounds, 9 ounces. 

Table HL >Suj[jrARY of the 27 Latzko Operations 


Anesthe.sia: Gas-oxygen and ether, 26; gas-oxygen and 

spinal, 1 

Average duration of operation.s, 61 minutes. 


Drainage of space of Eetzius: 

Abdominal 20 

Abdominal and through uterine incision 7 

Postoperative fever: 

Average duration 8.2 days 

Average high point 102.3 degrees 

Postoperative catheterization: 

None 8 

Once to twice 13 

Eetention catheter for 48 to 72 hours 6 


Weight of babies (3 pounds, 9 ounces to 10 pounds, 
7 ounces) : 

Average, 7 pounds, 9 ounces. 

Postoperative days in ho.spital : 

Average 18.1 


Talile V shows the incidence of operative complications. In one case the bladder 
musculature was injured, while extracting the child, but tlie bladder itself was not 
opened. In another case, the finger of an assistant was accidentally pushed 
through the bladder wall while retracting the bladder manually. This accident 
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if tlie drainage opening persisted, wMcli seems unlikely, it wonld -sveaken 
the 'wall no more than a deep cervical laceration. On the other hand 
nothing should insure good healing of the uterine incision, as a whole, 
so much as free i^ostoperative drainage of the infected space between 
the' bladder and lower uterine segment. 

In the foUoAving six tables is recorded a summary of the data regard- 
ing 27 extraperitoneal (Latzko) operations done by eight members of 
the Woman’s Hospital staff. 

In Table I it n-ill be noted that 22 of the 27 patients operated upon were at 
term with their first pregnancies; that two-thirds had contracted pelves; that 
four had had previous complicated deliveries; and that five were toxic. Con- 
tracted pelves, in this group of cases, were invariably borderline in type, justifying 
adequate trial labor. 


Table I. Sumsiary of Data Regarding Latzko Operations Performed Prom 

1930 to Date 


No. of patients 

No. of operations 

Elective operations 

After trial labor 

No. of operating surgeons 

Average age of patients 

History of pregnancies: 

Gravid i, 22; Para i. 


27 

27 

0 

27 

8 

29.4 years 
2; Para ii, 2; Para iii, 1 


Antepartum conditions 
Type of pelvis: 

Normal 9 

Justominor 9 

Male or funnel 7 

Simple flat 2 

Toxemia 5 

Previous complicated labors 4 

Pyelitis 1 

Congenital dislocation of liip 1 


Table II is a summary of the progress of labor in the 27 patients at the time 
they were operated upon. It will be noted that the average duration of ruptured 
membranes was 40.7 hours; that the average duration of labor was 38.8 hours; 
and that in 21 of the 27 cases the head had failed to engage. More than two- 
thirds of the cases had some degree of uterine inertia. The average cervical 
dilatation was 4.3 cm. Considering tliese facts, there is little doubt that these 
cases should be looked upon as, at least potentially, infected at the time of 
operation. 

Table II. Summary of Findings, After the 27 Trial Labors, at Time of 

Operation 


Onset : Spontaneous 24 

Induced — ^l^oorhees’ bags — toxemia 2 

Induced — rupture of membranes postmaturity 1 

Type of labor: Good 8, fair 12, poor 7. 

Membranes: Intact 2, ruptured 25. Average 

duration of ruptured membranes (25 cases) 40.7 hr. 
Average duration of labor 38.8 hr. 

Presentation: breech 1, vertex 26. 

Level of presenting part: Engaged 6, unen- 
gaged 21. 

Average dilatation of cervix 4.3 cm. 
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uterine contractions. At time of operation slie liad a foul vaginal discharge, 
yoon after labor finally started, at thirty-one "weehs, the baby showed signs of 
distress, and suprapubic delivery was resorted to as a means of saving the baby. 
Autopsy showed that death was due to bilateral bronchopneumonia, probably the 
result of aspiration before delivery. 

Table VII. Follow-Up 


All wounds healed at 6 weeks after operation 
Subsequent pregnancies, .3 

1 Delivered by low flap cesarean section 
1 Delivered by prophjdactic low forceps 
1 At present in antepartum clinic 

Mortality 

Maternal: 1 death 

Condition satisfactory until tenth postoperative 
da 3 L Died suddenly of coronary occlusion. 
Fetal: 1 neonatal death 

Premature (31 wk.) babj' died 48 hours after 
birth. Autopsj' showed bronchopneumonia, 
bilateral 


In a recent article entitled, “The Abuse of Caesarean Section,”^ a 
plea has been made for obstetricians to reduce the number of deliveries 
by this method and, when indications arise, to resort to tlie older ob- 
stetric procedures, such as craniotomy, internal podalic version, forceps, 
cervical incisions, and dilatation of the cervix by use of hydrostatic bags. 

The disadvantages and dangers of these methods are too familiar to 
members of this society to need any discussion. 

From our limited experience with extrap eritoneal cesarean section, Ave 
are doubtful as to Avhether craniotomy, especially in a living child, is 
ever necessary. 

On account of the dangers and unsatisfactory results of attempting 
to complete cervical dilatation by the use of hydrostatic bags, Ave have 
practically abandoned this method of treatment. 

The advisability of manually completing cervical dilatation or resort- 
ing to cervical incisions, in order to terminate labor, must be decided in 
the individual case. We are convinced that these procedures are defi- 
nitely unsuitable for some of the patients in AA^hom the cervix has failed 
to dilate after prolonged first-stage labor. 

Internal podalic version, Avhieh is attended by a high rate of fetal 
mortality and a high incidence of maternal and fetal birth injuifies, has 
been used as a method of delivery for nearly eveiy knoAAm obstetric com- 
plication. Fortunately, for both mothers and their babies, the indica- 
tions for this procedure have diminished as refinements in operative 
obstetric technic have developed. 

Undoubtedly some of the eases in this series, if handled in other ob- 
stetric clinics, Avould have been delivered by low flap cesarean section. 
In none of the patients, Avhen studied individually, could it be denied 
that there Avould have been a real danger of infection if delivered 
through the abdomen. 
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was probably favored by overdistention of tlie bladder with fluid to assist in making 
the dissection. The uterovesical fold of peritoneum was accidentally opened in 
live patients. 

T^vble V. Complications of Operations 
Bladder injuries : 

Musculature only 1 case 

Bladder opened 1 case 

Peritoneal injuries: 

Uterovesical fold opened 5 cases 

Uterovesical fold opened deliberately to 

get exposure 3 cases 


Table VI is a summary of postoperative complications. The most frequent com- 
plication was faulty wound union. One patient died of coronary occlusion, the 
only serious postoperative complication which occurred. Considering the type and 
physical condition of patients operated upon, we feel that, on the Avhole, they had 
surprisingly -uneventful recoveries. 

There was one neonatal death of a premature baby from bronchopneumonia. 

Table VI. Postoperative Complications 


Maternal : 

Faulty wound union — 1 wound resutured 8 

Shock, mild 5 

Nausea and vomiting 4 

Upper respiratory infection 3 

Pyelitis 2 

Sapremia 2 

Coronary occlusion (death) 1 

Pleurisy 1 

Toxic psychosis 1 

Dermatitis (iodoform) 1 

Retained secundines 1 

Fetal : 

Prematurity (31 wk.) bronchopneumonia 

death 1 


Table VII is a brief summary of the follow-up of patients operated upon 
and of the one maternal and one neonatal death which occurred in the series. 
Tliree patients had subsequent pregnancies. 

ihe one maternal death occurred suddenly, of coronary occlusion, ten days 
after operation. Until this accident manifested itself, the patient was apparently 
making a satisfactory recovery. Her temperature was normal on the day 
that symptoms of coronaiy occlusion appeared. At time of operation, the cervix 
'^^as 5 cm. dilated, and the head of the baby, weighing 7 pounds, 12 ounces, was 
just engaged in a R. O. P. position. The pelvis was normal in size. The membranes 
luptured at the onset of fifty-four hours of first-stage labor. During the last 
eighteen hours, the contractions were frequent and hard. At time of delivery, 
she showed signs of exhaustion. She had fever, a rapid pulse, and liad had chills. 

The one neonatal death occurred forty-eight hours after delivery, in a baby 
delivered at thirty-one weeks of pregnancj', -weighing 3 pounds, 9 ounces. The 
mother had had a previous premature labor at t-n-enty-four weeks’ gestation and 
nas extremely anxious for this child. She had had uterine bleeding on several 
occasions during her pregnancy and had spent much of the time in bed. For 
two Aveeks before delivery she had had scant bleeding off and on and painful 


OL OF NURSlwa 

JOURNAL OF OBSTETRICS AND GYNECOLOGY 

DR. HENRY T. BURNS. — Tlio advantages of tin's operation are becoming 
recognized and its popularity lias increased rapidly during the past few years. 

Eleischnian and Kushner of the Bronx Hospital have recently reported a 
scries of 19 cases with no maternal mortality. 

Barnes of the Grace Hospital in New Haven has reported a series of 22 cases 
with no maternal deatlus^ and I believe he does the Latzko operation even as an 
elective procedure in some cases that have not been in labor. 

In performing the Latzko extrapcritoneal cesarean section o4 times, I have 
accidentally opened the peritoneum 7 times, but only once in the last 17 cases. 
I have never deliberately cut the peritoneum, but I can .see where the method de- 
scribed by Aldridge may be of great help in very difficult eases. In getting the 
proper line of cleavage between the bladder and uterus, I have cut the endopelvic 
fascia transversely just below the peritoneal reflection, instead of longitudinally. 

DR. JAMES E. NORTON (Jersey City, N. J.). — We have done 58 Latzko 
operations at the Margaret Hague Maternity Hospital in .Jersey City. We have 
had one maternal death due to an injury’' to the patient’s left ureter and sub-sequcnt 
death from sepsis. In the Margaret Hague Maternitj^ Hospital, where we have a 
very large general service covering the entire County of Hudson, many patients 
are brought in that are impossible to handle in any manner except by some type 
of extrapcritoneal operation. 

I think that now practically all our operators isolate the posterior sheath of 
the endopelvic fascia in the same fashion as Aldridge has indicated. It was 
interesting to hear of Aldridge’s method of handling the uterovesical fold 
of peritoneum. Cosgrove has utilized that procedure recently and he has gone so 
far in private conversation as to otTer it as a modification of the technic of the 
Latzko section. I had not heard of it elsewhere until Aldridge described it tonight, 
but it has been utilized on the services in the Margaret Hague Maternity Hos- 
pital with no undue or untoward disturbances. We have not, as far as I know, 
used the vaginal type of drainage, all the patients being drained through the 
lower angle of the wound. 


Ghosh, Datta and Adya: A Preliminary Observation on the Pharmacology of 

Ergometrine, J. Indiana M. A. 5: 519, 1936. 

Dudley and Moir in 1935 isolated an alkaloidal substance which differs from 
ergotoxine chemically and pharmacologically and which they named ergometrine. 
Almost simultaneously scientific journals in Britain, America, and on the Continent 
announced the isolation of a similar new alkaloid from ergot. They have been 
described under the names of ergometrine, ergotocin, ergostetrine, ergobasine, and 
ergometrinine. 

The action of the new alkaloid differs from the alkaloid of the ergotoxine group 
in that the effects are produced in five to eight minutes when given by mouth, three to 
four and one-half minutes when given intramuscularly, and within a minute when 
given intravenously. The toxicity is low and no untoward symptoms follow its u.sc 
over a prolonged period. 

The authors conclude that: (1) Ergometrine has very little effect on the non- 
gravid uterus. (2) It cau.ses powerful contractions of the gravid uterus but does 
not throw the uterus into tetany. (3) It stimulates the heart directly, making the 
beats stronger and quicker. (4) It causes a slight rise of blood pres.sure which, 
though not very high, is marked. (5) It has no gangrene effect like ergotoxine 
due to lack of peripheral vasoconstriction. 


F. L. Adair and S, A. Peard. 


ALDRIDGE: EXTEAPERITONEAL CESAREAN SECTION 


799 


Success with the extrap eritoneal (Latzko) cesarean section demands: 

1. Obstetric skill and experience to select cases with proper indications 
for the procedure. 

2. A thorough Imowledge of the anatomic relationships about the 
bladder and lower uterine segment. 

3. Training and experience in surgery as well as obstetrics, in order 
to apply successfully the procedure, and to avoid unnecessarj'' surgical 

complications. 

Prom our limited experience with the Latzko operation we are con- 
vinced that when proper indications arise: 

1. It is an invaluable procedure for the suprapubic delivery of in- 
fected or potentially infected eases. 

2. The method of approach, for extraperitoneal cesarean section, of- 
fered by the Latzko technic, is anatomically the most logical one yet 
developed. 

3. The technic of the procedure is safe and not too difficult for those 
well trained in gjmeeology as well as obstetrics. 

4. Bladder injuries can be prevented by a Imowledge of the endopehdc 
fascia and dissection in the proper planes of cleavage. 

5. In order to get adequate exposure of the lower uterine segment, and 
to prevent accidental injury to the peritoneum and contamination of the 
peritoneal cavity, it may be vase in certain eases, to incise the utero- 
vesical fold of peritoneum deliberately, by the method described, before 
the uterine cavity is opened. 

6. Dependent drainage of the space of Retzius will promote healing 
of the uterine and abdominal incisions and increase the safety of the 
procedure. 

7. Maternal mortality, from cesarean section, could be reduced, if ob- 
stetricians would familiarize themselves with the teelinic of the extra- 
pcritoncal operation, and refuse to adopt the abdominal route in cases 
where preoperative conditions, Imovm to favor uterine infection, have 
existed. 

REFERENCES 

(1) DcLce, J. B.: Principle.s and Practice of Obstetrics, ed. 4, Philadelphia, W. 
B. Saunders Co. (2) Steele, K. B.: Am. J. Obst. & Gynec. 19: 747, 1930. (3) 

Burns, S. T.: Ibid. 19: 759, 1930. (4) Bangroclc, E. G.: New York J. Med. 36: 

3S3, 1936. 

DISCUSSION 

DR. KYLE B. STEELE.— Some time ago, in performing a Latzko section, I 
found that the space which could be exposed in the lower uterine segment was 
entirely inadequate. On the spur of the moment, I resorted to a Y-shaped incision, 
the limbs of the Y being placed below the peritoneal reflection. I found that this 
move provided adequate room. I have tried this modification since that time, and 
feel that it is a very valuable procedure where there is a lack of space. 
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origin and not due to gluttony or lack of exercise. For, in the first place, 
there was nothing to suggest that the food intake or exercise of the pa- 
tients with toxemia differed from that of the controls; indeed, many of 
our patients were obese in spite of strenuous dieting. Second, there was 
a very high incidence of other endocrine stigmas in the obese individuals. 

2. DISTRIBUTION OP HAIR 

In the female, abnormalities in the distribution of hair resulting from 
endocrine disturbances are of two types: (1) An increase in the amount 
of hair, with a tendency to male distribution, that is on the legs, thighs, 
abdomen, chest, face, and occasionally around the nipples; (2) Decrease 
in pubic and axillary hair so that it is scanty, very fine and silky, and 
sometimes almost absent. These two types of abnormality in hair dis- 
tribution due to endocrine disturbances were present, with almost equal 
frequency, in 74 per cent of the patients with toxemia, as compared to 
only 9 per cent of the normal controls. 

3. STATURE 

Various observers have noticed that a high proportion of women with 
toxemia of pregnancy are of stocky build. The coincidence of short, 
thick-set framework and obesity gives many of these women ,a char- 
acteristic appearance. There are some patients, however, that have an 
/ unusually large bony framework (Fig. 1). Definite abnormalities of 
stature were present in 65.8 per cent of the toxemia patients as con- 
trasted with 21.0 per cent of the normal patients. It was found that the 
average weight/height ratio of patients in the normal series was 2.08 
pounds per inch and that of patients in the toxemia series 2.5 pounds 
per inch (Fig. 4). Such peculiarities of stature are generally regarded 
as due to aberrations in the function of the endocrine glands. 

4. EACIES 

An outstanding characteristic of most of our patie^s with toxemia of 
pregnancy was that they looked sevei’al years older than their chrono- 
logic age (Fig. 2). Some young women of twenty to twenty-five years 
appeared thirty to forty years of age. This appeared to be due to the 
combination of obesity, statural peculiarity, and change in facies. They 
had enlarged features of the aeromegaloid tjqpe, which in many were of 
long standing, and in others had appeared during the antepartum course. 
The most common change in the features was enlargement of the nose. 

^ These facial changes were sometimes associated vdth enlargement of the 
hands and feet. Their development was almost always noted by the 
patient or her companions, and often progressed noticeably under clini- 
cal observation. It is true that in normal pregnancy there is some en- 
largement of the features, generally attributed to physiologic hyper- 



THE ENDOCRINE BASIS OP TOXEMIA OP PREGNANCY''^ 

Jefferson J. Yorzimer, M.D., Arthur M. Pishberg, M.D., Edwin G. 
Langrock, M.D., AND Emanuel M. Rappaport, M.D., 

New York, N. Y. 

(From the Jewish Maternity Division of the Beth Israel Hospital) 

I N THIS paper we desire to present evidence to support our belief that 
the so-called toxemia of pregnancy is a manifestation of a disturbance 
of the endocrine glands. 

The observations here recorded have been carried out over a period of 
four years. They have led to the conclusion tliat in the large majority 
of instances toxemia of pregnancy occui’s in women with a constitutional 
habitus, in itself a manifestation of an endocrine disturbance. 

Our primary criterion for tlie diagnosis of toxemia of pregnancy was 
the development in the later months of pregnancj’’ of abnormally high 
blood pressure, in women in whom there was no history or other evidence 
of preceding reiial or h;yT)ertensive disease. It may well be that there are 
eases of toxemia of pregnancy in which hypertension is absent and the 
disorder is manifested solely by edema and albuminuria. But in order 
to deal with a criterion of the disease which is practically universally ac- 
cepted, we Have included only patients with liigh blood pressure. All 
our patients began pregnancy witli normal blood pressure and developed 
a systolic pressure exceeding 140 mm. and a diastolic pressure above 90 
mm. Almost ever}’- patient liad a blood pressure well over this level. 
The present study is based on 120 patients fulfilling this criterion. As 
controls, we liave used 100 consecutive patients having normal preg- 
nancies. The evidence is presented under the following headings: 
(1) Body weight, (2) hair distribution, (3) stature, (4) facies, (5) form 
of pelvis, (6) basal metabolism, and (7) blood proteins. 

1. BODY VTSIGHT 

The pregestational weiglit of women with toxemia of pregnancy aver- 
ages much more than tliat of a similar number of normal pregnant 
women (Pig. 3). The average weight in the normal series was 126.2 
pounds, as contrasted to the average weight in tiie toxemia series of 148 
pounds. The high incidence of obesity in patients who develop tliis dis- 
ease is thus demonstrated. Moreover, in a large proportion of these 
eases there was a tendency to obesity from an early age. It is a well- 
known fact that patients with toxemia of pregnancy gain weight exces- 
sively. Further evidence indicates that this obesity is of endocrine 

•Read at a meeting- of tlie New York Obstetrical Society, October 13, 193G. 


801 



804 


amerioan journal of obstetrics and gynecology 


and primitive type of pelvis in the toxemia series is very Ingli. The role 
of the hormones in the evolution of pelvic types has been ably postulated 
by Caldwell, Moloy, and D’Esopo.^ Since we find that women of ex- 
treme endocrine tjTies in the great majority of cases have pelves that fall 
into tlie android and anthropoid class, we may speculate that this 
reversion to the male and primitive tjqie of pelvis is due to an inherent 
imbalance in the hormonal system. 



/oo /AO /^o /£o /?o 

Fig. 3. — Progestational weight of patients witli toxemia and normal controls. Note 
the preponderance of toxemia among the obese. 

ZO 
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jTjg-, . 1 . — Pregestationai weiglit/heiglit ratio of patients with toxemia and normal 
controls, demonstrating the high incidence of obesity .-ynong the former. 


We must further comment on tlie unusual number of large pelves 
which appear to he more common than in our normal series. Some 
border on giantism, with dimensions far out of proportion to the stature 
of the patient (Fig. 5). 

We Avish to report a final ob.servation relative to the separation of the 
.symphysis during the antepartum period. Although tlie average separa- 
tion, as seen stereoscopieally, is not greater in the toxemia group than in 
the normal, in 7 cases this physiologic relaxation of the joint was by far 
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activity of the pituitary gland. This is rarely marked enough to become 
a complaint, as it was in some of oim cases of toxemia of pregnancy. It 
was found that 55 per cent of the latter had changes in facies, whereas 
such changes occurred in only 5 per cent of the normal patients. 

5. FORM OF PELVIS* 

In the course of evaluating pelvic x-rays one year ago, we were aroused 
by the infrequency of the true gjnieeoid pelvis in those women who de- 
veloped toxemia of pregnancy. Of 23 pelves in toxemic women, only 2 



Fi& 1. Fig:. 2. 


Fig-. 1. — Showing stocky build and girdle obesity in a woman of twenty-six years, 
with toxemia of pregnancy. (Photograph taken two weeks postpartum after loss of 
20 pounds.) 

Fig. 2. — Facies of patient in Fig, 1. 


were gynecoid. Since tliis observation, we liave x-rayed routinely all 
patients wlio developed toxemia to determine the correlation, if any, be- 
tween their body habitus and pelvic architecture (Table I) - / 

Tlic most striking feature of this survey is the low incidence of the 
gjmecoid pelvis and the predominance of other types, especially the 
anthropoid. The table shows that the incidence of reversion to the male 


.. to express our sincere thanks to Drs. I. Seth Hirsch and Myron A. 

bciiwartzchild for their aid with the roentgenologic aspects of this study. 
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6. BASAL METABOLISM 

A number of investigators®-^ liave shown that in uncomplicated preg- 
nancy tlie basal metabolic rate is increased 10 to 30 per cent above 
normal. This is especially true in the later months of pregnancy. It 


Table I. Showing Pelvic Types in This Sebies 


TYPE 

NUMBER 

OP 

CASES 

PER CENT 

FOUND IN 
TOXEMIA 

PER CENT 
POUND BY 
CALDWELL, 
MOLOY AND 

D ’esopo 

Antliropoid 

25 

30.1 

13.6 

Gyneeoid with antliropoid 

1,3 

15.7 

4.6 

Anthropoid with gyneeoid 

3 

2.6 

6.5 

Android 

34 

16,6 

' 11.6 

Android with gj'necoid 

5 

6.0 

! 5.1 

Android with anthropoid 

S 

9.6 

3.7 

Platypelloid 

PlatjTielloid with gyneeoid 

3 

2 

6.0 

0.9 

Gyneeoid 

6 

7.2 

39.5 

GjTiecoid with narrow forepelvis 

4 

4.S 

11.1 


should further be borne in mind, in this connection, that all our patients 
had high blood pressure, and it is well known to internists that in so- 
called essential hypertension there is a tendency to elevation of the met- 
abolic rate. Hence, in hypertensive toxemia of pregnancy one would 
anticipate, a priori, a higli basal metabolic rate by virtue of two factors, 
pregnancy and hj’pei'tension. It is, therefore, of interest and undoubt- 
edly significant that in 35 patients with toxemia of pregnancy, in whom 
repeated observations of the basal metabolic rate were made, we found 
that 68 per cent had basal vvetaholic rates below plus 10 per cent, tvhich 
is the accepted lower limit of normal during pregnancy (Table II). 


Table II. Showing Basal Metabolic Bates in Cases With Toxemia 


CASE 

PRIMIPAKA 

CASE 

MULTIPARA 

PER CENT BE- 
LOW +30% 

1 

+19 

18 

+13 

Primipara 

2 

+30 

19 

+15 

65% 

3 

- 3 

20 

-15 

Multipara 

4 

+ 4 

21 

- 4 

72% 

5 

+ 3 

22 

- 5 

Total 

6 

+13 

23 

+15 

68% 

7 

- 4 

24 

- 9 


S 

- 8 I 

25 

+ 2 


9 

+12 

26 

+15 


10 

-10 

27 

+18 


11 

+16 

28 

- 9 


12 

t -11 

29 

- S 


13 

+19 

30 

- 4 


14 

o 

— o 

31 

+ 5 


15 

+ 2 

32 

- 1 


16 

- 2 

33 

- 2 


17 

+ 3 

34 

- 3 



i 

35 

+ 2 
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wider than an}^ of a series of 150 normals (Fig. 6). In view of the ac- 
cepted work of Abramson and coworkers, ^ this may indicate an abnormal 
endocrine function in these patients, although further observation on a 
larger series is necessary for verification. 



Fig. 5. — X-ray of pubic arch of a large platypelloid pelvis. Note trementlous 
sweep of pubic arch and rami. Bis-ischial diameter 16.0 cm. Wide separation of 
symphysis (not demonstrable in this view) also present. Case of recurrent toxemia 
witli marked endocrine stigmas. 










Pig. G. — X-ray of symphysis in case of patient with toxemia, showing marked ante- 
partum separation of sympliysis. Patient of extreme endocrine type. 


Tlie observations on the form of pelvis thus add veiy strong evidence 
to the impression that toxemia of pregnancy occurs in a woman of 
definite constitutional habitus, due probably to dysfunction of the endo- 
crine system. 
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Since tlie depression in the protein content of the blood in some cases 
occurred without significant albuminuria or dietary deficiency, it seems 
probable that it was a manifestation of an endocrine disturbance. 

TOXEMIA OF PREGNANCY AND RENAL FUNCTION 

Parenthetically, we would like to interpolate a few words regarding 
tlie relation of toxemia of pregnancy to impairment of renal function. 
In not one of 120 patients ivitli toxemia- of pregnancy ivas there sig- 
nificant impairment of renal function. Of course, patients who entered 
pregnancy with glomerulonephritis are not included in the category of 
toxemia of pregnancy. Renal function was studied by the concentra- 
tion test and by the determination of the nonprotein nitrogen of the 
lilood. All the patients were aide to elaborate urine of specific gravity 
1.020 or more, which rules out significant impairment of renal function 
(see Pishberg).^^ The nonprotein niti'ogen of the blood was also within 
normal limits. In the light of these facts, theories regarding impair- 
ment of renal function as a factor in the pathogenesis of the toxemias of 
pregnancy are, as has been realized by most recent students, to be dis- 
carded. Moreover, impairment of renal function need not be taken into 
consideration in the treatment of the toxemia of pregnanc 5 ^ In the 
natural history of this disease, impairment of renal function does not ap- 
pear during the pregnancy. It may appear after many years as a sec- 
ondary consequence of the hypertension, just as it may result from long 
years of essential hypertension. 

DISCU.SSION 

Summarizing the data just presented, it is found that 98 per cent of 
our patients witli toxemia of pregnancy revealed evidence of one or more 
of the endocrine stigmas under consideration, and in a large majority 
there were two or more. The significance of these endocrine stigmas in 
women with toxemia of pregnancy is all the more evident on comparison 
with the normal controls. Only 15 per cent of the latter presented any 
endocrine stigmas and only 3 per cent had more than one stigma. The 
fact that 15 per cent of our normal controls presented endocrine stigmas 
does not militate against their significance in the toxemic eases. Our 
conception is that these stigmas are merely evidences of an endocrine 
disturbance', often constitutional in nature, which predisposes to tlie de- 
velopment of what is lmo^vn as toxemia of pregnancy. *. That the actual 
disorder does not become clinically manifest in every individual with 
the underlying endocrine disturbance is not surprising, in fact would 
be anticipated, and has many analogies in clinical medicine. Of several 
sons of parents with diabetes and obesity, only some may actually de- 
velop glycosuria even though all are obese and show diminished sugar 
tolerance. The individuals with the endocrine stigmas described are al- 
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Since the main control of the metabolic rate rests in the endocrine 
glands, such a relatively low metabolic rate is indicative of an endocrine 
disturbance. 

In two instances, we had the opportunity of observing the develop- 
ment of toxemia of pregnancy, in patients following the fall in metabolic 
rate that took place, in the one instance “artificially” as a result of 
thyroidectomy, in the other spontaneously. The first patient was a 
primij)ara who had had a thjrroidectomy for Graves’ disease in the 
fourth month of pregnancy. Following this procedure, the basal meta- 
bolic rate, which had previoush’- been high, fell to minus 20 per cent. 
This patient, who had had a normal blood pressure and urine, subse- 
quently developed copious albuminuria and hypertension. The second 
case was also a primipara who had had a basal metabolic rate of plus 20 
to 26 per cent on several occasions for two years prior to her pregnancy. 
Instead of increasing during the pregnancy, as it normally does, the 
basal metabolic rate fell to minus 3 per cent and she developed hyper- 
tension of 150/100 mm. 

7. PLASMA PROTEINS 

Chemical studies of tjie blood in the toxemias of pregnancy have re- 
vealed a fairly constant abnormality in the concentrations of the plasma 
proteins. It has been definitely shown by many authors®' ® that the 
plasma proteins are diminisiied in these eases, and that this diminution 
is absolute and not due to dilution.^® We corroborate these findings. 
In 15 of the 17 patients in whom this’ determination was made (Table 
III) the plasma protein concentration was depressed to between 4.07 and 


Table III. Showing Plasma Protein Determinations in 17 Cases of Toxemia, of 
Which l to 7 Are Primiparas, 'the Remainder Multiparas 


CASE 

TOT. PROT. 

ALBUMIN 


a/g ratio 

1 

5.51 

3.05 

2.4G 

1.2 

2 

4.07 

2.G1 

1.46 

1.7 

3 

4.GS 

2.25 

2.43 

0.92 

4 

4.93 

2.39 

2.54 

0.9 

5 

5.20 

2.50 

2.70 

0.92 

G 

4.25 

2.81 

1.44 

1.9 

7 

4.G8 

2.34 

1 2.34 

1,0 

8 

5.0G 

2.81 

2.25 

1.2 

9 

5.20 

3.75 

1.45 

2.5 

30 

5.91 

3.51 

2.50 

1.4 

11 

5.51 

.3.12 

2.39 

1.2 

12 

G.25 

3.95 

2.30 

1.7 

13 

5.51 

2.73 

2.78 

0.98 

14 

5.85 

3.12 

2.73 

1.2 

15 

4.93 

3.21 

1.72 

1.2 

IG 

4.93 

2.34 

2.59 

0.9 

17 

C.25 

3.12 

3.13 

1.0 


5.91 gm. per cent as contrasted with normal limits of 6 to 8 gm. per cent. 
There was also inversion of the albuni^/globulin ratio in 6 eases and a 
tendencj' toward inversion in 6 others. It is well known that abnormali- 
ties of the endoerines sometimes affect the level of the blood protein. 
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seizure. In our hands the most efifieient treatment of the toxemia of 
pregnancj’- has been a regimen which tends to dehydrate the organism. 
The patient is put on a salt poor diet and the fluid intake is re.stricted 
to 1,000 c.e. or less. What is especially to be emphasized is that protein 
intake is not limited; in fact, especially in patients with considerable 
albuminuria, we give as much as 100 gm. of protein daily. It should be 
remembered that the plasma proteins are generally low in the toxemia 
of pregnancy, and this favors the formation of edema; ample protein 
intake is essential to combat the lowering of the plasma proteins and 
thus tend to avert or remove edema. There need be no fear of nitrogen 
retention because of the high protein intake; renal function is not sig- 
niflcantly impaired. Other dehj'-drating measures which we employ are 
tile frequent administration of magnesium sulphate b.y mouth with re- 
sultant abundant watery stools and the use of thyroid extract in those 
cases having a low basal metabolic rate. The latter is indicated not only 
by the tendency to water retention, which it combats, but by the rela- 
tively low basal metabolism. The usual bed rest and mild sedation with 
chloral and bromides or phenobarbital are also employed. In patients 
vdth great hypertension in whom convulsions or other cerebral symptoms 
seemed to impend, or with actual eclamptic commlsions, we have found 
the intravenous administration of magnesium sulphate of great value 
in addition to the other usual routine procedures. 

Using the "delij^drating regime” just described, we have obtained 
splendid results in the large majority of patients with so-called pre- 
eclampsia, with clearing up of edema and fall in blood pressure. In the 
past four jmars convulsions did not develop in any patient with pre- 
eclampsia treated by this regime in our service at the Jewish Maternity 
Hospital. However, we should like to emphasize the fact that we do not 
believe that patients should be “carried along” on a medical regime for 
a long time. Our findings corroborate the important studies of Harris,^‘' 
Peckham,^® Corwin and Herrick,^'^ and Herrick and Tillman,^® who have 
shown that a high proportion of patients with toxemia later develop 
hypertensive disease vdth resultant shortening of life. There is some 
reason to believe that the chances of developing hjqiertension in later 
life are augmented by allowing the toxemia to persist for too long a 
period. For the sake of the mother later in life, she should not be al- 
lowed to remain in a toxemic state any longer than necessaiy. 

CONCLUSIONS 

Evidence is presented which, we believe, indicates that toxemia of 
pregnancy is an endocrine disturbance evolving in women with a pre- 
existent constitutional abnormality of the endocrine glands. The evi- 
dence consists in the following : 
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ways to be considered as potential victims of toxemia, wliicli may de- 
velop only in one of tlieir later pregnancies. This statement is borne 
out by the well-known fact that multiparas may develop toxemia despite 
previous normal pregnancies. The evidence here presented adds sup- 
port to the theory that toxemia of pregnancy is a condition developing 
on the basis of a disturbance of internal secretion. 

We do not feel that the observations liere recorded throw any light 
on the precise nature of the endocrine disturbance which produces the 
toxemia of pregnancy. All the endocrine glands are interrelated and 
the function of all of them is affected in pregnancy. The available evi- 
dence does not permit a decision as to which of the endocrine glands is 
primarily at fault in the production of the toxemia of pregnancy. The 
work of Anselmino and Hoffmann,^- purporting to show that the blood 
of patients with toxemia of pregnancy contains an excess of a pressor 
and antidiuretic pi'inciple secreted by the pituitary gland, has failed of 
confirmation.^® On the other hand, the recent work of Smith and 
Smith,®^ revealing the presence of an excess of prolan in the toxemia of 
pregnancy, is carefully controlled and to lie accepted ; it may well prove 
the starting point of more intimate knowledge of the nature of the endo- 
crine disturbance underlying the toxemia of pregnancy, ljut docs not as 
yet show how this disturbance is initiated. 

THERAPEUTIC AND PROPHYLACTIC IMPLICATIONS 

Since the large majority of cases of toxemia of pregnancy develop in 
women who iiresent detectable evidences of endocrine dj'^sfunction, one 
has a basis in the antepartum clinic for the segregation of those women 
who are most likely to develop toxemia. Our observations indicate that 
about 30 per cent of women presenting the endocrine stigmas described 
above (stocky framework, obesity, abnormal distribution of hair, etc.) 
will develop toxemia of pregnancy. In the past six months we have ob- 
served 34 women with such endocrine stigmas but no evidences of toxe- 
mia develop definite toxemia of pregnancy. We feel that if women 
with endocrine stigmas are segregated in antepartum clinics and care- 
fully watched, one will observe the inception of the vast majority of 
cases of toxemia of pregnancy. This will affoixl the opportunity not 
only to undertake appropriate measures of therapy at the time when 
tliey are most useful, but also to study the pathogenesis of this disease. 

The following may be said regai’ding the therapeutic implications of 
the fact that the toxemia of pregnancy is a result of endocrine dysfunc- 
tion. While the precise nature of the endocrine disturbance is unknown, 
it is manifested by water retention in the organism. Tliis water reten- 
tion not only produces palpable edema, but it also may go on to tlie 
edema of the brain which is concerned in tiie production of the eclamptic 
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DISCUSSION 

DB. BAPHAEL KUBZBOK. — The "whole subject of the interrelationship between 
the endocrine glands and toxemia of pregnancy was, I believe, first noted about 
twenty years ago, by Hofbauer. He, at that time, postulated the theory that the 
pituitary gland and the adrenals in association with a placental factor, the so-called 
biogenous amines, substances of high pharmacologic potency, were interrelated with 
the toxemia of pregnancy. Only the first part of his theory has been taken up and 
investigated. 

Among the symptoms of toxemia, hypertension and edema are notable, as the 
result of a hyperproduction of one or possibly two of the hormones of the posterior 
pituitary gland. In the posterior pituitary gland we have a group of hormone.s, 
one of which, oxytocin, has to do with the contraction of the uterus, and has no 
bearing on the problem at hand. The other has a combination of activities, prob- 
ably residing in two molecular groups: the first raises the blood pressure, the second 
inhibits diuresis. Another substance, possibly arising from the middle portion or 
the pars intermedia of the pituitary gland, has an effect on the melanopliore groups 
of certain species. Ansclmino and Hoffmann stated that the retention of water and 
the hypertension can very well be due to an overproduction of the hormone which 
produces exactly these two phenomena and whose origin is in the posterior pituitarj’ 
gland. Unfortunately, they worked with the rabbit, which is notoriously unreliable, 
especially so far as this particular tj'pe of testing is concerned. 

The next important advance in this field was made by Cushing, who noted, in 
six cases of eclampsia, that there was direct invasion on the part of basophilic cells 
from the anterior pituitary gland and pars intermedia into the posterior pituitary 
gland, and that in the invasion of the posterior pituitary gland these colls underwent 
a process of degeneration and formed the amyloid substances or Herring bodies. 
He postulated, in addition, that the substance, vasopressin, arises from the anterior 
pituitary gland, because histologically, the posterior hypophysis does not appear 
like a secreting tissue. This view is of importance, because the anterior pituitary 
is that portion which enlarges during pregnancy. Cushing’s concept has, however, 
recently been attacked in the work of Ceiling and Lewis, and others. They have 
demonstrated that pure tissue cultures from the anterior pituitary gland contain 
neither the substance that raises blood pressure nor the substance that inhibits 
diuresis, nor the melanophore-expanding hormone. On the contrary, pure tissue cul- 
tures, arising from the posterior pituitary gland, produced both vasopressin and 
the melanophore-expanding substance. 

The other work which has been amazingly interesting in this field has been that 
of Smith and Smith of Boston, who demonstrated tliat in true toxemia of preg- 
nancy there is a marked increase in the amount of prolan and a lowering in the 
amount of estrin of both the blood and the urine. At the present time we do not 
know whetlier tlie increase in prolan is a cause, or tlie result, of to.xemia. It is very 
interesting to note that the lowering of the plasma of proteins is a usual concomitant 
of a low’ered basal metabolic rate which has been found to accompany most of these 
cases of toxemia of pregnancy. 

More recently the adrenal has been drawn into the pictui'e of toxemia of preg- 
nancy by Fauvet. The adrenal is one of the glands of internal secretion that 
markedly enlarges during pregnancy. In toxemia of pregnancy and especially in 
eclampsia, however, there is a distinct diminution in the size of the cortex of the 
adrenal, and possibly some cases of death from to-vemia of pregnancy unassociated 
with convidsions, may be due to a failure on the part of the adrenal. 

The general concept that offers the nio.st potent possibilities is perhaps one com- 
parable to, but opposite in effect to, our view of the menopause. The menopause is 
due to a derangement of the glands of internal secretion because of the permanent 
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1. The average prepregnancy weight of patients that developed toxe- 
mia is 21.8 pounds more than that of patients in the normal series. The 
incidence of obesity in this type is great. 

2. A high percentage of women with toxemia have abnormal distribu- 
tion of hair. 

3. Sixty-five and eight-tenths per cent of patients with toxemia have 
abnormalities of stature as contrasted with 21 per cent of controls. The 
average weight/height ratio of the normal series was 2.08 as compared 
to that of 2.5 for the toxemia series. 

4. Fifty-five per cent of women with toxemia had changes in facies of 
the “acromegaloid” type as contrasted Avith 5 per cent of the controls. 

5. Eighty-eight per cent of our eases Avith toxemia showed reversion 
to the male and primitive tjqie of pelves. Giant pelves Avere unusually 
frequent. 

6. Basal metabolic rate in toxemia of iiregnancy averages definitely 
less than in normal pregnancy. 

7. As has previously been demonstrated by others, the plasma proteins 
in toxemia of pregnancy are depressed beloAV those in normal pregnancy. 

8. In 98 per cent of our patients Avith toxemia of pregnancy there 
Avere one or more endocrine stigmas, and in a large majority there Avere 
tAvo or more. Only 15 per cent of the normal controls presented any 
endocrine stigmas and only 3 per cent had more than one stigma. 

9. In not one of our series of 120 cases of toxemia of pregnancy was 
there significant impairment of renal fimction as demonstrated by the 
concentration test and by the determination of the nonprotein nitrogen 
of the blood. 

10. All pregnant Avomen having endocrine stigmas should be con- 
sidered as potential victims of toxemia. It is adAosed that they be seg- 
regated for investigation and proper therapy. The latter consists mainly 
in a regime of dehydration. 

11. In “cariying along” a patient with toxemia of pregnancy, the 
fact should be seriously considered that a high proportion of patients 
later develop liA’pertensive disease Avith resultant shortening of life. 
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PATHOLOGY 

The right ovary was the site of the newgrowth in 33 instances, the left in 34. 
Both sides were involved in 12 or 15.2 per cent of our patients. As a result 91 speci- 
mens were available for study. Since the opposite ovary had been removed previously 
for a dermoid in two women, bilateral involvement really occurred in 14, or 17.7 per 
cent, of our cases. The smallest tumor was 4 mm. in diameter and the largest 
measured 40 by 25 cm., their average size being 9.5 cm. The contents of the cyst 
cavities were as follows: sebaceous material and hair in 81, sebaceous material alone 
in 6, and only hair in 2. One cavity was filled with hair mixed with a gelatinoid 
material. Seventy-three tumors showed the characteristic anlagen. These included 
calcareous substances, such as teeth in 18, bone in 13, and teeth in combination with 
bone in . 8.. Therefore, 39, or 49.4 per cent, revealed calcareous deposits. It was 
interesting to note that in none of the bilaterally involved cases W’as calcium seen 
in both ovaries. On microscopic examination, the W'ell-diiferentiated adult struc- 
tures which have been described frequently were demonstrated (Fig. 1). We en- 
countered thyroid tissue in 9 cases and in one instance it was present on both sides 
(Pig. 2). The frequent association of pseudomucinous cysts with dermoids, noted by 
Blair-BelU and Shaw, 2 was not observed in our material. We had but one case. The 
most common associated pelvic pathology was multiple fibroids of the uterus which 
occurred in 17.7 per cent. This figure corresponds with the expected frequency of 
fibroids in any gynecologic series. 

SYMPTOMATOLOGY 

In reviewing the literature, one is impressed by the varying opinions concerning 
the symptoms produced by these neoplasms. Lynchs attributes little significance to 
the symptoms of dermoids. He states “symptoms might be slight or absent, though 
occasionally the patient may sense a w'eight in the pelvis, or complain of bladder 
and rectal discomfort.” In Table I, the symptoms noted in Marshall’s^ 415 cases 
are compared with those in our series. 


Table I 



CASES 

LOWER 

ABD. 

PAIN 

BACK- 

ACHE 

PRESSURE 

ON 

bladder 
OR RECTUJr 

TUMOR 

MASS 

MENSTRU- 

AL 

ALTERA- 

TION 

Marshall 

415 

48.0% 

18.0% 

27.0% 

23.5% 

12.0% 

L. I. C. H. 

79 

65.5% 

17.6% 

30.6% 

12.6% 

7.5% 


The frequency of pain and pressure, we feel, is due to the effect of the size, the 
location, and the relation of the tumor to other structures. Tiie vast majority of 
dermoids grow slowly, and as a rule, reach moderate size. Tlieir average diameter, 
in our material, was 9.5 cm. Due to their weight they usually remain in the pelvis, 
but because of their long pedicle, marked mobility is possible and as a result they 
frequently lodge in either the anterior or the posterior culdesac. This localization 
of the tumor in the pelvis often is aided by their becoming densely adherent to 
either the rectum or the bladder. Hence by virtue of their position, lower abdominal 
pain with pelvic pressure is to be expected. The long pedicle also permits displace- 
ment upward into the abdominal cavity w'ith sufficient force to permit its recognition 
by the patient and spontaneous dislocation is often produced by sudden changes in 
posture. This was noted in 10, or 12. G per cent, of the cases. 

Menstrual disturbances were rare. In five, amenorrhea was due to an associated 
pregnancy. Five other patients complained of irregular bleeding while one experi- 
enced polymenorrhea. This lack of menstrual abnormalities may be explained by 
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loss of one of these glands (the ovary). On the other hand, in pregnancy, a new gland 
of internal secretion in form of the placenta has been added. A re-arrangement must 
take place, the nature of which depends a great deal upon the individual’s consti- 
tutional make-up, and endocrine equilibrium. Hence, the derangement thus induced 
in the pregnant woman will vary from patient to patient. In one it may be an over- 
stimulation of the posterior pituitary gland, in another a failure of the adrenal 
cortex (hyperemesis?), in a tliird hyperthyroidism, in a fourth a tachycardia due to 
disturbance of the autonomic nervous system, etc. 

DB. EGBERT T. FRANK. — No one can take exception to the extremely inter- 
esting clinical type presented this evening. The numerical preponderance of this 
group may be of significance, although the stigmas presented are very common. 
That they should appear in such numbers in tliis group proves at least that these 
individuals are more easil}' affected by disturbances, the nature of which I am un- 
willing to attempt to analyze, than other groups. If these gentlemen will take the 
time and the trouble, because much is involved, to study this group further, it would 
be important to note whether they are equally subject to other disturbances. If this 
were true, it would merely mean that these individuals are more readily atfected 
by many kinds of trauma, including' eclamptic poisoning, if you wish to call it 
that. The speakers have wisely refrained from attempting to state what is the basic 
cause of eclampsia. All you can say is that this group certainly shows what the 
Germans call “Minderwertigkeit,” a weakness, a vulnerability to the disturbance. 

DR. ARTHUR IV. BINGHAkl. — Dr. Langrock lias described cases of patients who 
are, as we all know, more likely to become toxic, and who are poor risks medically and 
surgically as well as for maternity. That does not explain, liowever, the case of 
the average liealthy young woman who eats too much, sits around, and does not 
exercise, gains too much weight, and develops a disturbance in her metabolism, 
endocrine glands and water balance. The question is how to prevent toxemia in the 
average healthy young woman. 


A STUDY OF DERMOID CYSTS WITH A SUGGESTION AS TO 
THE USE OF X-RAY IN DIAGNOSIS^' 

l\IoRRis Geass, M.D., F.A.C.S., and AlexjVnder H. Rosenthal, M.A., 

M.D., Brooklyn, N. Y. 

(From the Gynecological Service of ihe Long Island College Hospital) 

QEVENTY-NINE patients with dermoid cysts of the ovary w^ere ad- 
>^nuttcd to the Long Island College Hospital from October, 1923, to 
May, 1936. Analysis of these cases emphasizes certain features which 
have considerable clinical significance. The youngest (patient was fifteen 
years of age and the olde.st fifty-eight. Sixty-five, or 82 per cent, were 
observed between the third and fourtli decades of life. 

Among 500 consecutive ovarian neoplasms removed during this period, 
dermoid tumors ranked second to the serous cystomas which constituted 
one-third of our material and, sui'prisingly, tliey were more common 
than the pseudomucinous cysts w'hich were noted in only 9.2 per cent 
of the cases. 

10 'fi''hation) before tbe New York Obstetrical Society, November 
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tlie fact that these tumors usually contained a compressed segment of ovarian 
parenchyma sufficient to maintain the cycle. Marked changes in menstruation ac- 
cordingly occur only late in the course of the tumor’s growth. 

COMPLICATIONS 

Twenty-one of the specimens were insignificant in size. Only 70 of the tumors 
studied, therefore, W'ere capable of producing complications, the relative frequency 
of which is shown in Table II. 


Table II 



NO. OP CASES 

PER CENT 

Adhesions 

16 


Torsion 

15 

21.4 

Pelvic abscess 

1 

1.4 


As torsion was associated w'ith adhesions in three and in one of these a coincident 
infection was also observed, 29, or 41.4 per cent, of our patients developed one or 
more complications. Two small dermoids were found in conjunction with ovarian 
carcinoma, but these were considered as concomitant findings. . 

In 16 instances the tumor was adherent to other pelvic organs. Ten of these 
patients complained of abdominal pain, thus substantiating the statement that ab- 
dominal pain occurs most frequently as the result of adhesions. This complication 
may be produced by the irritating contents of the cyst, and tlie late Dr. Polak noted 
that peritonitis was prone to follow intraabdominal rupture of a dermoid.o In one 
of our patients, rupture during e.\tirpation resulted in the formation of adhesions 
sufficiently dense to cause intestinal obstruction. 

Wlien adhesions develop, the tumor usually becomes fixed to the rectum or the 
bladder. Tliis favors the transmission of patliogenic bacteria via tlie lymphatics 
into the cyst, and the secondary infection thus produced may give rise to a pelvic 
abscess. In one patient a posterior colpotomy was done for such a pelvic abscess, 
and the correct diagnosis was made only when teeth were discharged through the 
colpotomy incision. 

TORSION 

Dermoids are prone to undergo torsion. The incidence of its occurrence in our 
clinic as well as in the material reported by other writers is given in Table III. 


Table III 


NO. 

OP DERMOIDS 

NO. SHOWING TORSION 

Shaw 

23 

3 

Sanger 

33 

6 

Furlong 

50 

5 

Long Island College Hospital 

70 

15 

Konchy 

100 

12 

Sterer 

248 

43 


The greatest number of twists found in the pedicles of our 15 cases complicated 
by torsion was six. Free fluid in the abdomen was noted in two. Eleven patients 
complained of abdominal pain which in four instances was brought on by a change 
in posture. Four women complained of nausea and vomiting, while three felt a 
tumor mass. Nine of the tumors which had undergone torsion were in the anterior 
culdesac, two in the posterior eulde.sac, one in the right fornix, and only one was 
in the abdominal cavity. In the remaining two, the location of the tumor was not 
recorded. Tliese observations are unusual, for torsion is held to be more common 
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Pie. 1. Section taken through a dermoid anlage presenting adult squamous 
epithelium beneath which are many cross-sections of sebaceous glands, sweat glands, 
and hair follicles. 


Pig. 



“• has been taken through a dermoid cyst, revealing a segment of 

adult hyaline tissue surrounded with typical thyroid tissue. 
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remaining cases the preoperative impressions were as follows; Ovarian cyst in 41; 
fibroid uterus in 21 ; adnexitis in 7 ; and in each of the remaining 3, pelvic tumor, 
hydrosalpinx, and pelvic abscess, respectively, were suspected. 

In spite of all that is said to the contrary, a correct preoperative diagnosis should 
be made more frequently. The vast majority of dermoids are found in the pelvis. 
In 61 cases where the location was noted, 60 were in the pelvis and only 1 was free 
in the abdominal cavity. Of those in the pelvis, 39, or 64 per cent, were situated 
either in the anterior or the posterior culdesacs. The sebaceous material commonly 
encountered within the locule, intermingled with teeth or bone, produces character- 
istic areas of pultaceous and solid consistency which are demonstrable on palpation, 
particularly when the tumor is in the pelvis. 

Tlie neoplasms in 39, or 49.4 per cent, of our 79 patients contained calcareous 
substances, a higher incidence of this finding than is ordinarily reported. Excluding 
the urinary tract, radiopaque shadows in the female pelvis other than phlebolites, 
are uncommon, and are due to calcified areas in a fibroid uterus, a lithopedion, calci- 
fied lymph nodes, or a dermoid cyst (Pig. 3). According to Dr. A. L. L. Bell, Eadiol- 
ogist of the Long Island College Hospital, a correct interpretation of the shadows due 
to the calcareous structures within a dermoid cyst can usually be made. We feel that 
a higher incidence of correct preoperative diagnoses could have been made in our 
series had the x-ray been used more frequently. We therefore strongly advise the 
use of the x-ray whenever the anterior position of a pelvic tumor, or its feel on 
palpation, suggests a dermoid cyst. 


. TREATMENT 

The frequency with which these tumors undergo complications makes it advisable 
that they be extirpated as soon as the diagnosis is made. Oophorectomy is always 
indicated in unilateral dermoids. Since 17.7 per cent of our cases showed bilateral 
involvement, both ovaries should be removed wdienever this is not contraindicated 
by the age of the patient. In a young woman, if the opposite ovary is enlarged, or 
if a zone of hardness is felt, the organ should be hemisected and searched for a 
small dermoid locule. Should one be encountered, its enucleation is indicated. 
Bilateral dermoids are best handled by double oophorectomy. On the other hand, if 
the patient is young, resection of the ovary least involved may be substituted, a 
procedure which has been done successfully in a number of cases. The possibility, 
however, of the usual sequelae of resection must be considered. In this connection, 
it may be stated that the increasing knowledge of ovarian substitution therapy in 
artificial menopause makes the decision less difficult. 

As a rule the immediate postoperative course was uniformly good and the 
majority of our patients were discharged from the hospital at the end of fourteen 
days. 

FOLLOW-UP 

Four patients in our series died. In two, small dermoids were found in conjunc- 
tion mth ovarian malignancies which caused fatal carcinomatosis seven and twelve 
months after operation. One patient died three days postoperatively of myocardial 
failure. The fourth death resulted from cardiac decompensation and bronchopneu- 
monia fourteen days after operation. The corrected mortality is 2.5 per cent. 

Our follow'-up consists of 61 patients seen ten months to nine years following 
operation. In short, the pelvic findings and sj-mptoms noted during these examina- 
tions are too few and varied to warrant any discussion. 

It is significant, however, that 7 patients subsequently have delivered full-term 
normal infants, and 2 were gravid at the time of their last examination. 
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in the abaominal rather than in the pelvic phase. The laboratory data were insig- 
nificant except in this group, 9 patients of which had a leucocyte count of more 
than 10,000. In one, the temperature was elevated to 99.6° F. 

MALIGNANT CHANGES 

Two small incidental dermoids were found in conjunction with ovarian malig- 
nancy. One was an embryonal carcinoma and the other accompanied a papillary 
cyst adenocarcinoma. Neither carcinomatous nor sarcomatous change was present in 
any of the cases. 

DERAIOIDS WITH PREGNANCY 

Five of our cases were associated with pregnancy. Two presented no symptoms 
and were recognized for the first time during the initial prenatal examination. The 
remaining three complained of abdominal pain. One patient experienced a rapid 
increase in the size of her abdomen though she knew herself to be but three months 
pregnant. Pregnancy is said to favor torsion in dermoids.’’ Theoretically, the 
enlarging pregnant uterus alters the position of the tumor, and as it is elevated into 



Pig. 3. — X-ray revealing well-formed teeth in the left ovary which is the seat of a 

dermoid tumor. 

the abdominal cavity a twisting of the pedicle may occur. Among our five preg- 
nancy cases, however, the tumor was located in the abdominal cavitj- above the 
uterus in but one, while the remaining four were found twice in each of the cul- 
desnes. Complications were noted in three cases. One tumor was twisted, and one 
covered with adhe.sions. In the third patient, the tumor was incarcerated in the 
pelvis in front of the fetal head. A cesarean section was done, because it was felt 
that labor might rupture the cyst, or the tumor itself might cause dj’stocia. At 
operation the head was floating and the dermoid was deeply incarcerated in the 
pelvis. 

Fifty-seven patients had been pregnant one or more times. That sterility is not 
influenced by dermoids even when they arc bilateral has been shown by Mantion who 
collected 19 cases of pregnancy associated with bilateral tumors. 

DLIGNOSIS 

The diagnosis of dermoid cyst is rarely made (CounscllerS). This statement was 
borne out in Ararshall 's scrie.s where the correct diagnosis was never made with any 
degree of certainty, though suggested in a few instances. In our group, it was 
diagnosed seven times and in one, this was the result of x-ray examination. In the 
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DB. VINCENT P. MAZZOLA. — The following case will emphasize the use of 
the roentgen ray in the preoperative diagnosis' of dermoids, a procedure of particular 
value in the case of children where the diagnosis of abdominal tumors is difficult. 

A child about five years old was admitted to my service at St. Peter’s Hospital, 
complaining of epigastric pain, vomiting, and an abdominal tumor. On examination, 
she presented a tumor mass about 7 cm. in diameter in the epigastrium. Tlie tumor 
was semicystic, freely movable and not tender. An abdominal fiat x-ray plate was 
taken which revealed a tumor mass containing opaque substance which resembled 
rudimentary mandible and teeth. The diagnosis of dermoid cyst was made and 
confirmed at operation. (Slides showing the gross appearance of the tumor and 
the roentgenograms before and after removal from the abdomen.) 

DB. PBANK B. SMITH. — At the Memorial Hospital we have a rather distorted 
distribution of types of ovarian tumors. The dermoids formed only about S per cent 
of all ovarian tumors. The distortion is shown by the fact that in 19.32, in re\dew- 
ing a series of 376 patients with ovarian tumors, I found that only 54 were benign. 
You get a further idea of our distortion when you appreciate that 78 per cent of 
patients with malignant tumors had been operated upon previously, coming to us 
after either an incomplete operation or simple exploratory celiotomy. 

For some time we have been interested in x-raying certain ovarian tumors, per- 
haps with the idea of seeing if we could diagnose them as dermoid cysts. Yet even 
when suggestive shadows were present, some of our guesses have been wrong. Two 
patients with missed abortion, one with retention of a fetus for twenty years and 
the other for nine years, were each regarded by at least one x-ray man as having a 
dermoid cyst. 

It seems to me that this is an academic study rather than a practical one, for it 
is hard for me to conceive of an ovarian tumor that does not require operation. 
Its only value maj' be to decide whether a given case is to be referred to a surgical 
or gynecologic service. 

142 JORALEMON STREET 

340 Henry Street 


RUPTURE OP GRAAFIAN FOLLICLES 

Joseph T. Smith, M.D., Cleveland, Ohio 
(From the Maternity Hospital, Cleveland, and the Medical Department of 
Western Deserve University ) 

W HILE doing Friedman tests for pregnancy, the phenomenon of 
the rupture of the ovarian follicles excites one’s interest. We 
wonder at the mechanism which causes these tiny blebs, after lying al- 
most dormant for the whole life of the female, to swell up and burst 
within the course of a few hours under the influence of what we call 
a hormone. We Iiave reported previously the actual observations of 
this process.^ The peritoneal cavity of a rabbit was opened nine hours 
after an injection with the urine of a pregnant woman. Tlie whole 
cavity was expanded, and fllled with warm mineral oil, following the 
technic of Dr. E. E. Ecker.^ At that time, some follicles were already 
markedly .swollen. Tliey increased .slowly, until finally the thin area 
at the stigma ruptured, releasing a trickle of follicle fluid and blood 
into the surrounding oil. The first follicle ruptured ten hours and 
twenty-six minutes after the injection of mine. 
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SUMAIARY 

1. There were 15.8 per cent of 500 consecutive ovarian tumors which 
were dermoid cysts. 

2. Eighty-two per cent occurred between the third and fourth decades. 

3. In 15.2 per cent both ovaries were involved at the time of admis- 
sion, and two patients previously had the opposite ovary removed for 
a dermoid, so that 14, or 17.7 per cent, actually had bilateral involve- 
ment. 

4. In 29 instances adliesions, torsion, or infection were encountered 
as complications. 

5. Five cases were associated with pregnancy. Follow-up also showed 
that 9 of our patients became pregnant subsequent to a unilateral 
oophorectomy. 

6. The postoperative course and follow-up in the majority of eases 
were uneventful. 

7. The corrected mortality was 2.5 per cent. 

8. Teeth or bone, alone or in combination, Avere encountered in 39, or 
49.4 per cent, of our cases. Had x-ray been used more frequently, a 
high percentage of these tumors could liavc been diagnosed before opera- 
tion. 

"Wg "wish to express our sincere thanks to all the members of the Gynecological 
Staff for their cooperation and kindly suggestions. 
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DISCUSSION 

DR. SAMUEL A. WOLFE. — In our scries at the Long Island College Hospital we 
encountered no secondary malignant changes in the dermoid itself. Carcinomas 
have been described in the epidermoid lining, the frequency being estimated at 
about 1 per cent. 

The clinical problem of bilateral dermoids in young women, particularly those 
desiring children, is one of great importance. Wliere there are multiple dermoid 
locules, it is almost impossible to conserve any segment of ovarian parenchyma, but 
care and persistence will reveal a segment which can be retained to continue men- 
struation and fertility. 

In our series of dermoids, segments of thyroid tissue were frequently seen on 
microscopic examination. In two, however, the thyroid tissue practically obscured all 
other elements, and a diagnosis of struma ovarii was properly made. In both 
cases the thyroid showed no eridence of secondary malignancy or hj-perplasia and 
signs of thyroid intoxication were lacking. 
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this cap the capillary glass tube is thrust, as a hypodermic needle is 
thrust when removing a dose of vaccine from its bottle. 

A series of such capillary tubes was set up, using for the central drops salt 
solutions of known concentration. Notwithstanding some eccentric observations, the 
increase in droplet size followed the amount of salt in the solution surprisingly. The 
results are given in Table I. Put on coordinate paper, the horizontal distance repre- 



Fig. 1.- — Capillarjf tube, on grating:, for measuring lengtli of central drop. (To avoid 
confusion, cross lines of grating are not shown.) A, Droplet of fluid to be tested. 
Distilled water droplets. C,C, Paraffin seals. (Magnification, 1-40.) 



Fig. 2. — Apparatus used to draw fluid into capillary tubes. 


scnts the ‘percentage increase in the drop length, while the vertical distance shows 
tlie percentage of salt in the central droplet. This is illustrated in Fig. 3. 
A line run through the mean of the observations at each saline percentage tested 
seems to approximate more to a curve than to a straight line. However, this effect 
may be a false one caused by the drawing of the curve far to the right on the 
0.85 per cent ordinate by a few very erratic observations w'hich are probably in- 
correct. 
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Several theories have been proposed to explain this mechanism of 
rupture.^ We feel that, if we hope ever to understand the action of 
hormones, an important first step is to find out just what changes thej' 
cause in the follicles of the ovary. The formation of the corpora hemor- 
rhagica is merely a result of these changes. There are three main 
theories as to the cause of this rupture: 

1. Smooth muscle fibers, in the ovarian stroma contract rln’'thmicall.y, and squeeze 
the tense follicle. But there is little histologic evidence for the presence of such 
fibers in the ovary. In our observations under oil, in spite of the closest watching, 
no sign of motility could be detected in the ovary. 

2. An enzyme digests the internal lining of the follicle wall until it is too weak 
to resist the fluid pressure. There seems to be little direct evidence for this view. 
On pressure, a follicle about ready to rupture seems fully as tough as docs one that 
has not been stimulated. 

.3. Increased intrafollicular pres.sure, due (a) to change in the osmotic tension 
of the fluid, or (b) to liquefaction of the cells in the so-called bodies of Call and 
Exner. At the time we observed the follicles under oil, one could not but be im- 
pressed by the evidences of increased internal pressure. The follicles swelled up, 
enlarged, projected above the surface of the ovary, and showed every appearance 
of being tense. When such a follicle was tapped with a capillary glass tube, the 
fluid rushed up faster and higher than did the fluid drawn from an unstimulated 
follicle into a similar tube. 

How could the osmotic tension of such a tiny amount of fluid be 
estimated? After many efforts, we tried a vapor tension method de- 
scribed by Walker.^ Tiiis was used by White for comparing the molecu- 
lar concentrations of urine and of plasma in kidney glomeruli. We drew 
three droplets, separated by air spaces, into a glass ca])illary tube. The 
first and third droplets were distilled water. The central drop was the 
fluid to be tested. Hygroscopic sub.stances present in that central drop- 
let will cause it to take up water from the vapor in the air on each side 
of it. Thus, such a droplet will increase in length. Eather to our sur- 
prise, we found that it actually docs so increase to a very measurable 
extent. As soon as made up, the ends of the tube arc sealed with 
])aralfin; and the length of the central droplet is measured, lying upon 
the grating of a blood corpuscle counter (Fig. 1). The length of the 
drop is again measured after twenty-four hours. As it proves tech- 
nically im])o.ssible to get the drojis in different tubes of exactly the 
same length, or even to get capillary tubes of exactly the same caliber, 
the increase in length is ex})re.ssed in perccnfngc of the oi’iginal length 
of the droplet. After numerous experiments, it was found possible to 
fill the capillaries by means of the ap]>aratus illu.stratcd (Fig. 2). The 
bulb of an cyc-dropper, held in a hinged clamp, can be compressed or 
relaxed accurately with the prcssiu'c of a finger. A tube connects the 
di'opper nozzle with a solid rubber cap of a vaccine ampule. Through 
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Table I. Capillary Expansion of Drops of Varying Known Concentration 

OF NaCl 


PER CENT 
SALINE 

DROP LENGTHS, EXPRESSED IN 
MILLIMETERS 

PER CENT 

AT START 

AFTER 24 HOURS 

CHANGE 

0.85 

22 

27 

plus 22.6 


90 

99 

plus 10.0 


17 

21 

plus 22.2 


28 

32 

plus 14.2 


40 

46 

plus 15.0 


35 

40 

plus 14.3 


51 

56 

plus 9.8 


48 

52 

plus 8.3 

1 

46 

51 

plus 10.8 


43 

48 

jilus 11.6 


43 

47 

plus 9.3 


30 

33 

plus 10.0 


39 

43 

plus 10.0 


33 

37 

plus 12.1 


44 

52 

plus 20.0 

0.76 

27 

30 

plus 11.1 


42 

45 

plus 7.1 


26 

29 

plus 11.5 


36 

40 

plus 11.1 


50 

55 

plus 10.0 


36 

39 

plus 8.4 


50 

54 

plus 8.0 


55 

60 

plus 9.1 


18 

20 

plus 11.1 

0.68 

28 

31 

plus 10.7 


36 

40 

plus 11.1 


23 

27 

plus 13.0 


48 

52 

plus 8.3 


65 

09 

plus 6.1 


28 

30 

plus 7.1 

0.59 

37 

40 

plus 8.1 


25 

27 

plus 8.0 


38 

40 

plus 5.3 


24 

26 

plus 8.3 


45 

48 

plus 6.7 


38 

40 

plus 5.3 

0.51 

46 

48 

plus 4.4 


45 

47 

plus 4.4 


14 

15 

plus 7.1 


62 

65 

plus 4.8 


31 

33 

plus 6.4 

0.42 

23 

24 

plus 4.3 


28 

30 

plus 7.1 


38 

40 

plus 5.2 


43 

45 

plus 4.6 


40 

42 

plus 5.0 


49 

51 

plus 4.1 


40 

42 

plus 5.0 


50 

53 

plus 6.0 


48 

50 

plus 4.1 


58 

60 

plus 3.4 

0.34 

25 

26 

plus 4.0 


48 

50 

plus 4.2 


53 

54 

plus 1.9 


48 

50 

plus 4.1 


37 

39 

plus 5.3 


43 

45 

plus 4.6 
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After tliis curve had been estimated, the next step was to take fluid from swollen, 
but not ruptured, graafian follicles of rabbits ten hours after they had been 
injected with the urine of a pregnant woman. At the same time, to avoid any 
dilferences that temperature changes might cause, capillary tubes were also set up 
containing fluid from mature follicles that had not been stimulated by injection. 
In taking these droplets, the greatest care must be exercised lest the glass tube 


Sa //AC 



penetrate too f.nr into the tiny follicle, injure the capillary bed on the under- 
•fldo, and contaminate the fluid with blood. Tliere certainly was a definitely different, 
if slightly erratic, rate of lengthening in the two sets of droplets. Table 11 shows 
tlie results. 

^\e have drawn on coordinates the same curve we derived from the means of the 
salt drops of known concentration. On this curve, we have interpolated the results 
from the observations on the follicle droplets, where their rate of expansion line 
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in onr observations. However, we are convinced that there is a very 
real difference in the response of the two types of follicle fluid to these 
experiments. 

If the chloride content of blood plasma is 0.64 per cent, and the total 
inorganic content is 0.85 per cent, a solution such as our stimulated 

% 


0.9 


0.8 


0.1 


O.C. 


o.s- 


0.^ 


0.3 


O.S. 


0.1 


O 


follicle fluid, having a content of hygroscopic substances amounting to 
0.83 per cent, would be hypertonic. For not aU of the inorganic plasma 
content is hygroscopic. For example, 0.044 is oxygen. Certainly the 
fluid from a nonstimulated follicle is decidedly hypotonic if its salt 
content is only about 0.55 per cent. 
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Fig. 4. — Expansion of droplets of ovarian folilcle fluid (rabbit). 
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Table I — Cont’d 


PEB CENT 
SALINE 

DROP LENGTHS, EXPRESSED IN 
SriLLUIETERS 

PER CENT 

CHANGE 

AT START 

AFTER 24 HOURS 

0.25 

35 

36 

plus 2.8 


54 

56 

plus 3.7 


32 

33 

plus 3.1 


’ 35 

37 

plus 5,7 


40 

42 

plus 5.0 

0.17 

45 

45 

0.0 


46 

46 

0.0 


37 

38 

plus 2.6 


33 

35 

plus 3.0 


35 

30 

plus 2.8 


37 

38 

plus 2.0 

0.08 

43 

43 

0.0 


35 

30 

plus 2.8 


25 

25 

0.0 


29 

30 

plus 3.4 


30 

30 

0.0 


48 

49 

plus 2.0 

Distilled water 

49 

49 

0.0 


50 

51 

plus 2.0 


308 

109 

plus 0.9 


40 

40 1 

0.0 


43 

43 

0.0 


40 

46 

0.0 


24 

24 

0.0 


intcrfiec.ts that curve. The result is expressed in Fig. 2. On this curve, we note 
tlie mean of tlie observations on the fluid from stimulated follicles, and also the 
me.an of tlie nonstimulated liquor foUiculi. 


Snell reasoning would lead us to thinlc that the fluid of a folliele just 
ready to burst has an osmotic tension equal to a solution of NaCl of 
0.83 per cent; wliile fluid from an unstimulated folliele is equivalent 
to a 0.55 per cent salt solution. We would he the first to admit that 
such fine-drawn conclusions are not justified by the wide limit of error 

Table II. E.vpaxsiox of Follicle Fluid (Rabbit) in Capillaky Tubes 


INJECTED BABBIT UNINJECTED BABBIT 

LENGTH OF DBOP LENGTH OF DBOP 


START 

END 

PER CENT 

CHANGE 

START 

END 

PER CENT 
CHANGE 

5St 

06 

plus 11.9 


14 


oo 

25 

plus 13.0 


50 


2S 

32 

plus 14.3 


50 


50 

50 

jilus 32.0 




::s 

42 

plus 15.2 

20 


plus 5.0 

.35 

.39 

plus 14.3 

40 


plus 7.5 

49 

53 

jilus 8.2 

45 

4S 

plus 0.7 

70 

78 

plus 31.4 

IS 

39 

jilus 5.(i 

45 

50 

plus 31.1 

50 

5^ 

plus (5.0 

liS 

75 

plus 10.3 




10 

11 

])lus 10.0 




44 

49 

]ilus 11.4 




































THE RELATIONSHIP BETAVEEN INFECTED URINE AND THE 
ETIOLOGY OF PYELITIS IN PREGNANCY 


Charles M. j\IcLane, M.D., and Herbert F. Traut, M.D. 

New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New York Hospital and Cornell 

Medical College) 

T he objectives of this investigation Avere to determine: (1) The inci- 
dence and character of baeteriuria of the bladder as compared with 
that of the nreter in normal antenatal and postnatal women, and (2) 
the etiologic significance of these to pyelitis of pregnancy. 

Theoretical and Historic Considerations. — It is generally believed that 
the urine of normal pregnant Avomen near term is frequently infected 
Avith Bacillus coli and occasionally AAUth other microorganisms such as 
streptococci and staphylococci, Avithout producing inflammation of the 
bladder or upper urinary tract. This concept, frequently referred to as 
the hacilluria of 'pregnancy, has been applied particularly to bladder 
urine, but it has also been advanced for ureteral and kidney urine as 
Avell. To explain the presence of the Bacillus coli in the urine of the 
upper tract many Avriters (Zangemeister, Posner, Boeda, Cathala, Bar) 
have postulated that this organism is excreted by the kidney under cer- 
tain conditions, most prominent among AA^hich they mention pregnancy. 
They therefore emphasize this possibility as a means of accounting not 
only for the presence of microorganisms in these locations, but also for 
the higher incidence of pyelitis and ureteritis in the gravid Avoman. On 
the other hand, other observers express a different point of vicAv, stating 
that the bladder urine, particularly near term and in the puerperium, 
becomes infected from the urethra, and that the ureteral urine is second- 
arily involved in an ascending manner, probably being regurgitated 
through incompetent ureterovesical A^alves. A third group (Kretschmer, 
Dudgeon, Williams, Smith, Luys, Le Fur) has been unwilling to accept 
either of these explanations of the route of infection and has preferred 
to believe that tlie Ijunph stream is primarily responsible, supposing that 
it brings organisms, pai-ticulaiiy B. coli, from the boAvel, the gallbladder, 
the vagina or bladder to the upper portions of the urinary tract, AA^here 
they multiply and frequently attaclc the Avails of the kidney pelvis and 
ureter. We are lacking in the elements of evidence necessary to estab- 
lish any of these theories upon a firm basis, so tliat the preventive and 
curative treatment of urinary tract infections complicating pregnancy 
have necessarily been based upon empirical foundations ratlier than 
those of a more definite and specific nature. It is the purpose of this 

S2S 
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On the basis o£ these observations, therefore, we think there is evidenee 
that graafian follicles enlarge and burst because the osmotic tension of 
the fiuid is increased. 

The profession is thinking much at present about the theory that 
some toxemias of pregnancy are caused by the great increase in the 
amount of circulating hormones at such times.^ We are also thinking 
of Arnold’s® teaching that edema and upset salt balance are the out- 
standing features in eclampsia. Can there be a hormone influence that 
causes an edema of a follicle in a Friedman test, and also a generalized 
edema of the eclamptic’s body when present in excess? We hope to 
follow along tliis patli with further observations in the near future. 

SUMMARY 

The phenomenon of rupture of tlie graafian follicles is discussed, and 
the tlieories of its mechanism are mentioned. 

A method of testing the liygroscopic content of follicle fluid, based 
on vapor tension, is described. 

CONCLUSIONS 

Fluid from a rabbit ovarian follicle just about to rupture after the 
animal has been injected with urine from a pregnant woman has an 
osmotic tension somewhere near that of a solution of salt of 0.83 per cent. 

Fluid from follicles of unstimulated rabbits has an osmotic tension 
eqnal to that of a salt solution of about 0.55 per cent. 

I wish to exprcs.s my gratitude to Dr. Artliur H. Bill for help and suggestions in 
pursuing this work. 
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Toeroek, G., and Neufeld, L.: Vitamin C Deficiency During Pregnancy, Ivlin. 

Wchnschr. 15: 417, 193G. 

Tlie author.s de.scribe a new biologic method for the determination of the 
aniounfs of vitamin C present during pregnancy. They examined 75 women 
during pregnancy and found that IG or 21.3 per cent had a definite vitamin C 
deficiency. During the next ten days these women were given 350 mg. of ascorbic 
acid which re.sulted in a complete disappearance of the vitamin C deficiency. 
Since vitamin C is especially nece.ssary to the pregnant woman during the course 
of the x>regnnncy and labor (with special reference to hemorrhage, immunity, 
etc.), the authors feel that vitamin C therapy is indicated in pregnancy. This is 
especially important during the winter months. 


Ralph A. Rei.s. 
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Duncan arid Seng in 1928 studied 42 normal pregnant women with the fol- 
lowing results: 

ANTEPARTUM POSTPARTUM 

RIGHT URETER LEFT URETER EIGHT URETER LEFT URETER 


W.B.C. 

23.0% 

9.0% 

8.0% 

11.0% 

Pus 

0.0% 

2.4% 

2.7% 

2.7% 

Coliform organisms 

9.0% 

9.0% 

2.7% 

11.0% 

Cocci 

50.0% 

35.0% 

61.0% 

39.7% 

No growth 

56.0% 

47.0% 

36.0% 

63.0% 


The high incidence of cocci in this report leads to the inference that there may 
have been many contaminants. Taking only the positive B. coli cultures as a cri- 
terion, one may conclude that there were approximately 9 per cent of true ureteral 
urine infections in their antepartum and 11 per cent in the postpartum patients. 

Such data, and the fact tliat there are no others of importance avail- 
able, give tlie impression that the bacteriology of the upper urinary tr^ct 
in pregnant women needs further study, for it is extremely difficult to 
account for the high incidence of 70 per cent of infected urine found by 
Albeck, or even 59 per cent as reported by Duncan and Seng, when it is 
remembered that not more than 2 per cent of pregnant or puerperal 
women develop clinical pyelitis. If, on the other hand, they do present 
an accurate bacteriologic estimate of the upper urinary tract of the 
pregnant woman, they should be eonfirmed. Therefore, an investigation 
of the bacterial content of bladder and ureteral urine in the normal 
pregnant woman has been planned and earried to completion. 


METHOD AND APPROACH TO PROBLEM 

Thirty normal gravid patients were repeatedly observed with respect 
to the bacterial content of the urine secured from the bladder and ureter 
at various stages of antenatal and puerperal periods. 

In obtaining the ureteral specimens, the water cystoscope was used, 
the right ureter catheterized and the catheter passed well up to the 
ureteropelvic junction. After aUoAving the first ten drops of urine to 
e.scape, the tip of the catheter was fiamed and five drops of urine were 
allowed to fall directly on an ascitic-agar slant. Several drops were then 
taken for microscopic examination. The agar slants were incubated and 
reported negative at the end of five days if no growth was present. If 
growth occurred, subcultures were made and the organisms classified by 
cultural and fermentation methods. 

It was hoped that by collecting the urine directly on the agar .slant 
rather than by transferring it from a sterile tube to a slant or to broth 
culture medium, it might be possible to reduce contamination to a 
minimal degree, as well as to obviate the possible death of organisms 
which might result from delayed transfer to culture media and the 
incubator. 

The bladder cultures were made just prior to each cystoscopic ex- 
amination. The bladder was catheterized with a sterile glass catheter 
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paper to present evidence concerning the incidence of bacilluria in 
normal pregnancy wliich, we believe, tends to support the tlieory that 
the Ijmipbatics of the bowel and pelvis transmit the Bacillus coli to the 
nrinarj' tract in tlie pregnant woman, as Avell as to point out a few of the 
means which may be adapted to the antenatal care of women which will 
tend to reduce the incidence of p3’-elitis of pregnanc3^ 

In the past there iiave been numerous studies of bladder urine, all of 
wliich have seemed to demonstrate bejmnd doubt that the urethra and 
bladder are often infected in late pregnancj'- and the puerperium, and 
further, that this can occur with no manifestations of cj’^stitis or 
ureteritis. 


Albeck (1907) made the fir.st extensive survej", the results of ■which supported this 
point of view. Since Alheclc’s report, many others have studied the bladder urine 
and have more or less definitclj’’ verified his findings. Of such reports one should 
mention the folloudng: Duncan and Seng (1928) found the urine infected in 42 
per cent of their antepartum and 80 per cent of their postpartum patients; Crab- 
tree and Prather (1930) reported a much lower incidence in antepartum women, 
namely 13 per cent; while in more recent reports, Harris and Herrmann (1936) 
found that 74 per cent of their antepartum and 94 per cent of their postpartum 
patients had bacilluria, and both Dodds and Baird, who studied very large numbers 
of women, found an incidence of infected bladder urine of 0.8 per cent. 

That a bacteriuria of the bladder occurs in man^' antepartum women 
near term cannot be doubted. However, the wide disparity between the 
findings of Duncan and Seng, and Harris and Herrmann on the one 
hand, and those of Crabtree and Prather, Dodds and Baird on the other, 
leaves one in much doubt as to the actual frequencj’- of its occurrence. 
It would seem necessaiy that fui-ther studies be made with the most 
careful technic possible before a definite conclusion may be , -justified. 

Infections of bladder urine are of importance because of the possible 
extension of such infection from the bladder to the ureter and then to 
the lvidne3^ Therefore, studies in which both the bladder urine and that 
of the upper tract are taken into consideration are of particular signifi- 
cance in anx'^ attempt to evaluate the etiology- of upper urinaiy tract in- 
fections in the gravid woman. There are surprisingly’’ few observations 
of this nature in the literature. 


The fir.t;! was tluit of Albeck, whose findings in 30 patients are as follows: 
Thirteen patients in the first half of pregnancy: 


BliADnKR liUIXE 


Coli infection 10 

Staphylococcus 2 

Streptococcus 1 

Sterile 0 


Bladder urine infection 84% 


RIGHT URETER 
3 
1 
0 
9 


LEFT ureter 

0 

1 
0 
9 


Ureteral urine infection 23% 


Seventeen patients in the last half of 


m.AnnER ukixe 
Coli infection 17 

Staphylococcus 0 

Streptococcus 0 

Sterile 0 


Bladder urine infection 100% 


pregnancy: 

RIGHT URETER 
12 
0 
0 

5 2 

Ureteral urine infection 70% 


LEFT URETER 

15 

0 

0 
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presence of streptococci in the bladder and its abscence in tlie ureter is 
also taken as strong evidence against the regurgitation theory of 
ureteritis. 

The total uncorrected incidence of positive cultures from kidney urine 
is therefore 12 per cent; for B. coli alone, it is 0.86 per cent; and for 
pathogenic organisms, if contaminants and nonpathogens are eliminated, 
it is 1.73 per cent. B. coli was found in the bladder urine seven times, 
giving an incidence of 6.08 per cent for vesical colibacilluria. Table I 
sets forth these findings in more complete form. 


Table I ■ 



ANTEPARTUM 

1 POSTPARTUM 


FIRST 

HALF 

SECOND 

HALF 

FIRST 

14 DAYS 

1 LATER 


BLAB- 

RIGHT 

BLAD- 

RIGHT 

BLAD- 

RIGHT 

BLAD- 

RIGHT 


DER 

URETER 

DER 

URETER 

DER 

URETER 

DER 

URETER 

B. coli 

1 

0 

5 

0 


0 


1 

Streptococcus 

11 

0 

18 

0 


0 

1 

0 

Staphylococcus 

14 

1 

22 

1 


1 

3 

1 

aliiis 









Cliromobacterium 

0 

. 1 

1 

6 

0 

0 

0 


Diphtheroids 

5 

0 

6 

1 

1 

0 

0 


Lactobacillus 

2 

0 

2 

1 

0 

0 

0 


No growth 

8 

26 

18 

50 

4 

10 

10 

15 


41* 

28 


59 1 

17* 

11 

14* 

17 


*More than one microorganism was recovered from individual bladder cultures on 
several occasions, which accounts for the discrepancy between the total numbers of 
bladder and ureter cultures in each group. 


Thus it will be seen that the results of this investigation are in close 
agreement with the reports of Dodds and Baird as regards bladder urine, 
their reported incidence of B. coli infection being 6.8 per cent as com- 
pared with the 6.08 per cent incidence of this study. There is marked 
disagreement, however, with the other observers who have found an 
incidence of from 13 per cent to 94 per cent. It would appear that tlieir 
methods were faulty or their choice of patients such as to give an exces- 
sively high number of positive cultures. 

As regards infection of ureteral urine, on the other hand, the com- 
liarison of results is as follows : 


Albeck 

Duncan and Seng 
Present study 


f B. coli infection 

I Total positive cultures of all organisms 
1 B. coli infection 

I Total positive cultures of all organisms 
( B. coli infection 

( Total positive cultures of all organisms 


BIGHT UKETEPv 

50.00 per cent 

51.00 per cent 

11.00 per cent 

50.00 per cent 
0.86 per cent 

12.00 per cent 


A perusal of these figures indicates that in tlie 30 women studied the 
incidence of infection of the ureteral urine was much less than that ob- 
served formerly in supposedly similar groups of pregnant women. 
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after the urinary meatus had been cleansed and the urine collected in a 
sterile test tube. The bladder urine was then examined microscopically 
without centrifugalization and cultures made at once in beef infusion 
broth. 

■With tlie above technic, 30 pregnant women have been followed in the 
prenatal and postnatal periods, repeated examinations being carried out 
on the majority of them. During the study, the right ureter was chosen 
for observation, as this tract po.ssesses a marked predilection toward the 
development of pyelitis, and liy thus studjdng it intensively, it was 
hoped that the greatest possible incidence of urinary infection might be 
obtained. The catheter was pa.ssed into the ureter 115 times during the 
pregnancies of these 30 ivomen, ivith subsequent examination of the 
urine thus obtained by microscopic and cultural methods. Seventeen 
patients were catlieterized three or more times, six were catheterized 
seven or more times, and ten on only one occasion. None of the 30 pa- 
tients developed clinical pyelitis or cystitis. 

Of the 115 ob.servations thus made possible, 101 specimens of urine 
were negative in baeteriologic culture media ; 7 proved to contain chromo- 
bacterium; 4 Siaphylococcvs alhxis; 1 diphtheroid; 1 lactobacillus, and 
only 1 Bacillus coli. The single positive culture for B. coli was obtained 
one month postpaidum from a patient who had one subsequent post- 
partum and four' antepartum cultures witii no gro-wdh of organisms. It 
is interesting to note that in this instance B. coli was found in the 
bladder urine of this patient, whereas it liad not been discovered pre- 
viously, nor was it found in the bladder subsequently. 

The same type of organism was not isolated twice from any single pa- 
tient, while only four women had positive cultures on two occasions, 
none of the latter being on consecutive examinations. It was thought 
tliat tlie four jiositive cultures of Staphylococcus albus were due to con- 
taminations. Tlic chromobacterium and lactobacillus are definitely non- 
pat hogenic, never ha\dng been repoi’ted as a cause of urinary tract infec- 
tion, and moreover, in this study, were not found in the bladder cultures 
at the same time that they were isolated from the kidney urine. The 
diphtheroids arc considered by some writers to be pathogenic. However, 
they have never been recovered as the sole infective organisms in pyelitis. 
In the one instance in which they appeared in this series, the patient 
had previous and subsequent negative cultures. Although the strepto- 
coccus, both aerobic and anaerobic, was found on 35 occasions in bladder 
urine, it was not deinon.st j’ated in any cultures of ureteral urine. One 
cannot explain its presence in the bladder on the basis of contamination, 
rc-sulting from the technic used in collecting the .specimens, for were this 
true, it should also have been found in the ureteral urine cultures. It 
is therefore assumed that like the colon bacillus the streptococcus enters 
the bladder by way of the urethra in the majority of instances. The 
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CONCLUSIONS 

1. Colon bacillus infection of tlie urine of normal pregnant women is 
not as frequent as former reports indicate. 

2. The incidence of eolibacilluria of the bladder was found to be 6,08 
per cent, of the right ureter 0.86 per cent, 

3. No evidence was found to substantiate tlie theory that the kidney 
excretes microorganisms during pregnancy. 

4. No support for the regurgitation theory as to the origin of 
ureteritis was found. 

5. Kepeated catheterization of the ureter maj’’ be carried out in the 
pregnant woman without danger of introducing infection, if careful 
aseptic technic be observed. 

6. The view is expressed, witli some reservations, that colon bacillus 
infection of tlie urinary tract in pregnant women proliabty occurs by 
waj’’ of the pelvic and abdominal lymphatic stream with transference of 
microorganisms from the large bowel, etc., to the vicinity of the Iddney 
and ureter. 

7. Emphasis is placed upon the hygiene of the large bowel and 
urinary tract, as well as the importance of ruling out chronic infections 
as an essential part of prenatal care of pregnant women. 
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Wliile the number of observations is too small to permit of absolute con- 
clusions, it is sufficiently large to suggest that additional investigations 
may greatly modify prevailing conceptions as to tlie frequency of infec- 
tion of the urine of the upper tract in normally pregnant -women, as 
well as to confirm a fairl}’- low figure for the incidence of bladder 
bacilluria. 

Many of the patients studied developed the usual dilatation of the 
ureter characteristic of pregnancjq and a few of the multiparas had 
eystocele, so tliat presumably the group was a fairly representative one 
with respect to retardation and embarrassment of the urinar.y flow. 

It would seem, therefore, that the conception of the normal gravid 
woman’s urinaiy tract as one beset by numerous microorganisms, par- 
ticularly B. coli, is incorrect and should be modified. ^Moreover, it would 
appear that the tlieory of excretion of bacteria bj’- the kidney lacks sub- 
.stantiation. If this ever occurs in the normal woman, it must be a 
transitory phenomenon; certainly it cannot be regarded as a usual ac- 
companiment of the pregnant state. 

The regurgitation of infected urine from the bladder into the ureters 
was not demonstrable in any of these patients, for only once in 115 
simultaneous observations of bladder and ureteral urine was the same 
organism recovered from both fields, althougii as stated above, several 
of the patients obvioiisly had some degree of stasis of bladder and 
ureteral urine. 

That urinary stasis plays a major role in explaining the etiology of 
pyelitis and ureteritis in iiregnancy is unque.stionable. This has im- 
pressed everyone who has made a .study of this disease .syndrome. How- 
ever. stasis alone does not produce the disease. The portal of entry of 
the chief microorganism concerned, Bacillns coli, has not been satisfac- 
torily clarified. From inve.stigations such as this, it becomes more and 
more apparent that bacillary access into the ureter and kidney pelvis 
is, in all likelihood, not from the urinary tract itself in most instances, 
but is probably to be found in the Ijunph stream and then only when 
(here is disease or stasis in other organs of the lower abdomen and pelvis 
which harbors the colon group of microorganisms. 

From a practical point of view, these conclusions should indicate the 
importance of thorough elimination through the bowel, as well as the 
investigation of rdironic appondieiti.s, chronic cervieiti.s, and chronic 
cystitis in the pregnant woman, as a preventive form of antenatal care 
to reduce the incidence of urinary tract infection due to the coliform 
organisms. In addition, the thorough flushing of the urinary tract by 
the ingc.'^tion of fluids will accompli.sli much in preventing these or- 
ganisms from ]u-oduciug local inflammatory processes when they gain 
entry into it. 
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multiparas; of the multiparas 7 were para ii. However, as the ratio of priiniparas 
to multiparas delivered on our service is about 2:5, this may indicate that the condi- 
tion is slightly more common in primiparas. 

F. Type of Pelvis . — ^White and Eucker make as a differential point tliat re- 
traction ring occurs in obstructed labor due to contracted pelvis or some mechanical 
obstruction, but that in labor complicated by the development of a contraction 
ring there is no disproportion between the pelvis of the mother and the presenting 
part of the fetus. 

In our series, the diagonal conjugate was measured in 26 patients and found 
to be 11 cm. or more in 22 cases. In the remaining 10 cases the diagonal conjugate 
has been assumed to be normal in 6 patients, as they were multiparas and had had 
normal deliveries previously. In other words 28 patients or 78 per cent may be 
considered as having a normal diagonal conjugate. Pour primiparas were not 
measured and four patients were typed as having either generally contracted or 
flat pelves. 

G. Length of Labor . — The average length of the first stage of labor in primip- 
aras is usually given as sixteen hours, in multijjaras eleven hours; of the second 
stage in primiparas one and three-fourths hours, in multiparas three-fourths hour. 
In labors complicated by contraction ring both stages are prolonged. In our series 
Table I will illustrate. 

Taupe I 


FIRST STAGE SECOND STAGE 

Primiparas oVi hr. to 77% hr.; av. 30.0 hr. % to 24 hr.; av. 4% hr. 

Multiparas 3% hr. to 32 hr.; av, 17.9 hr. % to 8 hr.; av. 3% hr. 

Falls cites lengthened labor as a factor in producing contraction ring but it 
may be rather that contraction ring prolongs labor. 

S. Analgesia . — It is the custom on this service to give all patients in labor 
sufficient analgesia to make labor quite bearable. In this series of 36 cases (ex- 
cluding 5 cases sent in by private doctors after attempts at delir'erj' elsewlierc 
with no records as to the analgesia), 9 received no analgesia or only light chloro- 
form analgesia late in second stage, 7 (each a primiparturient) received Gwathmey 
analgesia, 6 received morphine sulphate once or more, 5 received morphine sulphate 
and barbiturates, 3 received barbiturates only, and 1 received morphine sulpliate 
and scopolamine. 

This amount of analgesia compares with that usually given in labor. Many 
patients, particularly those of the so-called “neurotic” type, have received con- 
siderably more analgesia than any of the above. The stall and nurses do not recall 
any case of contraction ring developing in a “neurotic” individual. 

I. Premature Pupture of Membranes . — ^This condition is given as an etiologic 
factor by several authors although in our series it does not appear to bo a constant 
factor as Table n shows. 

Tabue II 


Prematurely (2 lir. to 3 days before onset of labor) 9 cases or 25.0% 

During first stage (cervix dilated 4 cm. or more) a cases or 14.0% 

At complete dilatation of cervix 15 cases or 41.6% 

Not recorded 7 cases or 19.4% 

J. Intrauterine Manipulation and liecial Examinations . — Some consider that con- 
traction ring develops because of intrauterine manipulations. On tliis obstetric 
service most parturients are examined and diagnosed by rectal and abdominal 




CONTRACTION RING- DYSTOCIA 

An Analysis of Thirty-Six Cases, AYith Observations on the Use of 

Adrenalin in T\\eenty C.vses 

Charles H. McKenzie, M.D., Minneapolis, Minn. 

(From the Department of Obstetrics, University of Louisville School of Medicine) 

D ystocia due to a contraction ring is a ratlier uncoininon complica- 
tion in labor. This article is based on 36 cases diagnosed during 
l4-,080 deliveries on the Obstetrical Service of the Louisville City Hos- 
pital between Jan. 3, 1926, and Sept. 30, 1935, inclusive, an incidence of 
one in 391 labors. Only those cases in which the contraction ring was 
palpated by a member of either the attending or resident staff are in- 
cluded. Twenty eases since Jan. 1, 1931, have been treated by hypo- 
dermic injection of adrenalin; sixteen eases prior to tliat time were 
treated by other methods. 

Several factors have been considered witli the oliject of noting any 
common condition in all or most of our cases : 


A. Menstrual Irregularities. — On.«ct., cycle and amount of flow arc noted in the 
Iii.'itorics. 


Normal menstrual history 
Slight irregularities 
Gross irregularities 
Not recorded 


25 or 70.0% 
5 or 13.5% 
2 or 5.5% 
4 or 11.0% 


Menstrual irregularities do not appear to play a part in the condition. Prob- 
ably this may be interpreted as denoting that the contraction ring is not due to 
endocrine disturbance. 

B. Toxemia. — To.xeniias as revealed by elevated blood pressure seem to have no 
bearing on the ctiologj’ of contraction ring. In this scries (5 patients had .systolic 
pressures of 130 mm. Ilg or over and of these only 3 were over 150 mm. Ilg at 
any reading during pregnancy or labor. These 3 i)aticnts had diastolic pressures of 
over 90 nun. Hg, two being admitted with eclampsia. 

C. Syphilis . — The blood Wassermann reaction was i)ositive in (5 case.s, 2 other 
patients who wore negative at time of delivery had been treated previously; the 
blood IVasscrman was not done in 5 case,s, and was found to be ncgatir'c in 23 
or GO per cent. 

D. Age . — ^Harper found all patients between twenty-four and thirty-six years of 
age; Michael found the average age of 44 patients to be 33.4 years. In our series 
the youngest patient w.as fourteen years, the oldest forty-five years, with an average 
of 24.3 years. Ago seems to play no part in prod>icing a contraction ring. 

Parity . — GilHat found in his scries of 34 patients that 85 ]>er cent were 
primiparas. All of Hichs’ 5 patients were primiparas. Mielmel and Harper noted 
the condition in equal numbers of primijiaras and nuiltiparas. While found the 
condition twice as common in multiparas. In our series 17 were primiparas, 1!* 
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perusal of the records there are some eases which suggest the presence 
of retraction rings found in obstructed labor. The grim picture painted 
by Falls was seen; “The mother is usually much exhausted, often has 
a degree or two of fever, and a pulse of 110 to 130. The membranes are 
usually ruptured and infection of the uterus may be taken for granted, 
especially if numerous vaginal examinations have been made, as is 
usually the case, and if there have been previous attempts at operative 
delivery.” Four of our six deaths occurred in these cases. 

A contraction ring may continue for an indefinite period. In one of 
our patients, it was found still present twenty-four hours after first 
being diagnosed, the uterus continuing to contract rhythmically all that 
time. In our last patient the ring was again palpated three hours after 
being diagnosed, and during that time the pains continued regularly. 
In only one of our patients was the ring noted to liave relaxed, and the 
patient, tAvo hours after being given caudal block and adrenalin, de- 
livered spontaneously. 

PRE\TSNTION 

Inasmuch as no common etiologic or concomitant factor has been 
noted, except malpresentation, any rational preventive seems lacking. 
Since occipitoposterior positions Avere found in 70 per cent of cases, cor- 
rection of these positions should be attempted bj^ external manipulations 
and/or favorable positions of the patient in labor. Of course, the pa- 
tient should be given supportive treatment to obviate the exhaustion of 
long labor. 

ACTION OF ADRENALIN 

Rucker, in 1925, in researches on the action of adrenalin on the uterus 
found that adrenalin injected subcutaneously inhibited contractions of 
the uterus for from nine to thirty minutes after the injection. In 1927 
he reported tAA’’o cases in Avhich he used adrenalin subcutaneously Avith 
caudal block to relax a contraction ring successfully. Since that time 
many eases liaAm been reported. Rucker, in discussing the action of 
adrenalin on the uterus, AAmrks out the folloAving rationale of treatment : 

1. Tlie uterus is innervated by sympathetic and parasympatlietic nervous systems. 

2. The sympathetic system probably acts as an inhibitor of uterine action. 

3. Adrenalin, the sympatheticomimetic hormone, inliibits uterine contractions and 
tlius, rationally, should relax a contraction ring. 

(Apropos of this action of adrenalin on the uterus, might the poor contractions 
of the uterus in women who are much frightened in labor, be due to an excess of 
adrenalin in the blood resulting from fear?) 

Adrenalin also relaxes a retraction ring, but this does not remove tlie 
cause of dystocia. 

In our series of 36 cases, there Averc 16 patients treated prior to the 
use of adrenalin. These 16 patients Avere, all but one, treated by deep 
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examinations only, until prepared for deliverj*. In the patients developing con- 
traction ring, there was an average of 4 rectal examinations in each case and 
tiiis is not out of the ordinary. Vaginal examinations were not done before the 
patient was prepared for deliverj- in 21 cases. In patients with slow or no progress, 
vaginal examinations were made. During labor one vaginal examination was done 
in 2 cases, 2 vaginal examinations in 3 cases and 3 or more vaginal examinations 
in 10 cases; but of these 10 cases, 5 patients Avere sent in to the hospital after 
attempted deliA’cries elsewhere. In 3 of the patients in whom vaginal examinations 
were done, intrauterine manipulations were performed for the insertion of Voor- 
hees’ bag, and this was done before the contraction ring was diagnosed. 

Of course vaginal examinations Avere made frequently after the diagnosis of con- 
traction ring but these cannot be considered as causath-e factors. 

Since intrauterine manipulations or Anginal examinations Avere only done in 42 
per cent of tliese cases, it does not appear that such examinations are etiologic 
factors. 

K. Malprescniaiions . — Tlie only constant finding AAdiich might be interpreted as 
an etiologic factor Avas malpresentation in practically all of our cases. Only one 
case is recorded as presenting in L.O.A.; one presentation is not recorded. Thirty- 
four patients (94.4 per cent) shoAved abnormal presentations: 

LOP 13 cases or 3G.0% 

POP 12 cases or 33.3% 

(Cephalic presentation) 25 cases or 69,3% 

Breech 5 cases or 14.0% 

TransA’orsc 4 cases or 11.0% 

01)viou.sly this maj' be only a concomitant condition instead of an etiologic factor, 
or in other AA-ords, since Ave do not knoAV the cause of malpresentation the same 
factor may bo in effect to cause both conditions. 

X. Other Conditions . — TAA-enty-scA’en Avomen had Adsited the prenatal clinic during 
pregnancy, and nine Avere first seen in labor. There Avere 17 AA-hite and 19 colored 
patients. These conditions usually obtain on this serA'ice. 

DIAGNOSIS 

The diagnosis of contraction ring w'a.s made by palpation of llie ring 
vaginally in all onr case.s. It is the rule in this department to investi- 
gate the cause of delay after the cervix has been completely dilated one 
and one-half hours in primiparas and one hour in multiparas, and if the 
delay is considered due to uterine inertia to apply low forceps. In G 
cases low foreejis were applied and A\*hen moderate traction did not. 
effect delivery, further examination revealed a contraction ring around 
the neck of tlie fetus. Contraction ring Avas encountered in 5 eases in 
Avhich version Avas attempted. In three cases a contraction ring Avas 
found around the neck prcA'cnting the descent of the after-coming head 
in brcecb extraction. In our last three cases on vaginal examination the 
cervix Avas found fully dilated, and hanging like a “cuff” around the 
head of the fetus, Avhile tlie uterus continued to contract and relax 
rhythmically, but a thick rubbeiy contract ion ring A\-as found around the 
neck of the fetus. 

Several Avriters do not make any difTerentiation belAi'cen contraction 
and retraction rings, and in our records none is made, but on careful 
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In our series of 36 eases, there were six maternal deaths. Four 
women died shortly after delivery, tliree of t]iem having ruptura uteri. 
The remaining two died on the ninth and tenth days postpartum of 
bronchopneumonia and puerperal sepsis, respectively. Since the use of 
adrenalin, beginning January, 1931, there have been no deaths from 
sepsis and two maternal deaths from ruptura uteri, one patient being 
admitted with uterus ruptured. 

For the fetus the condition is extremely grave. The fetal mortality in 
our series was 64 per cent, 4 being dead in utero, giving a corrected 
mortality of 59.4 per cent. Prior to the use of adrenalin 3 craniotomies 
were done and 5 babies died of birth injuries, in 16 cases. Five babies 
were discharged alive and well. In tlie last 20 cases only one craniotomy 
has been done but 10 babies died of birth injuries. Eight babies were 
discharged alive and well. 

Table IV consolidates the above figures. 


Table IV 



TOTAL 

PRICE TO 
UiSE OF 
ADRENALIN 

SINCE USE 

OF 

ADRENALIN 

NO. 

1 % 

NO. 

1 %j 

NO. 

% 

Maternal mortality 

G 




2 

10 

Maternal morbidity 

10 




7 

35 

Gross fetal mortality 

23 




12 

60 

Dead in utero 

4 


3 


1 


Craniotomy 

4 


y 


1 


Died of birth injury or intrauterine 







asphyxia 

lo 


* 0 


10 


Corrected fetal mortality 

19 

59.4 

s 

62 

1 

58 

Babies discharged alive and well 

13 

36.1 

5 

31 

8 

40 


SUBSEQUENT DELIVERIES 

It has not been possible to follow up all these patients but seven have 
been delivered subsequently by the service. One patient had three sub- 
sequent cesarean sections, a second patient had a placenta previa, a third 
had a breech delivery and a second pregnancy with a cephalic presenta- 
tion three years later. In the 7 patients who returned to our service, 
there were thirteen subsequent pregnancies with 8 spontaneous de- 
liveries. Contraction ring did not develop in any of these subsequent 
deliveries. 

COMMENT 

The use of adrenalin to relax a contraction ring developing in labor 
has led, I believe, to decrease in the maternal mortality rate. Although 
the fetal mortality is still high, it is gratifying to note that fewer 
craniotomies were necessary on living babies, and that more babies were 
discharged alive and weU, 
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surgical anestliesia, one patient, an eclamptic, being given gas oxygen 
anestliesia. The results are given later. 

Since Jannaiy, 1931, aU our patients have been given adrenalin, one 
or more doses sulicutaneously, in tlie treatment of contraction ring 
dystocia. It was found that adrenalin alone was not always sufficient to 
relax the ring, so tliat most patients were also given deep surgical 
anesthesia. At tiie present time our method of treatment of contraction 
ring, wliicli has proved very satisfactory, is as follows : 

TREATMENT 

When fi contraction ring has been diagnosed by palpation, the patient is given 
morphine sulphate, 0.016 gm. (gr. 14) subcutaneously. Ether is then given to 
deep surgical degree, by which time the morphine sulphate has begun to have 
its relaxing effect also. As soon as the patient .is well under ether, adrenalin 
O.u c.c. is given subcutaneously and repeated in live minutes. After ton minutes, 
the contraction ring is again palpated and is found relaxed sufficiently to allow 
extraction of the fetus by low or midforcep.s, or by version and extraction. In 
cases in which ether is contraindicated (e.g., toxemias, upper respiratory tract 
infections) caudal block is used. It is advisable to be in readiness to inject 
pituitrin (minims iii) or ergotrate (0.2 mg.) intravenously immediately after the 
expulsion of the placenta to control exce.ssive hemorrhage sliould tliis occur. 

?,IETHODS OF DELIITSRY 

Tlierc ivas only one spontaneous delivery in this series as noted above. 
All other deliveries were effected by operative means. Table III gives 
the methods used. 

tabuk hi 



DONE 

UNSUCCESSrtJE 

Cesarean section 

1 


Breech 

;5 


Vcr.sion and extraction 

30 

3 

Forceps on after-coming head 

0 


High foreep.s 

6 

1 

Mi(lforcci)s 

(! 

2 

Low forceps 

d 



RESULTS 

The published figures as ivell as our own re.sults mark tliis condition 
as one of the gravest obstetric complications and the prognosis for both 
mother and child is always grave. 

Michael collected dS cnse.'s from the literature and found a mntoninl mortality 
of 2S per cent and a fetal mortality of oP per cent. Croft reijort.*; 2 aises with 
oO per cent maternal mortality and 100 per cent fetal mortality. IIoi)l£in.s had 
threi' ea«es with no matf'rnal mortality. Rudolph, in a review of nearly .lOO collected 
eaye..:, found a maternal morttilily of 1.^ ]»er cent and a fetal mortality of 40 ])er 
cent. His own .series of 21 cases had a maternal mortality of P.u per cent and a 
fettil mortality of 2S per cent. 



TRICHOMONAS VAGINALIS VAGINITIS'^ 

Incidence, Diagnosis and Treatment With Silver Picrate 

Russell von L. Buxton, M.D., Cleveland, Ohio, and 

Herman A. Shelanski, A.B., Philadelphia, Pa. 

(From the Philadelphia General Hospital and the Department of Zoology, 
University of Pennsylvania.) 

I T BECAME apparent following the paper of Greenhill in 1928 that 
many cases of Trichomonas vaginalis vaginitis were wrongly diag- 
nosed or undiagnosed. Bland, Goldstein and Wenrich in 1931 showed 
the high incidence of this condition in pregnant women, and also that 
it is a factor in puerperal morbidity, so that the importance of this in- 
festation is now weU recognized. 

INCIDENCE 

During ten months a routine search was made for Trichomonas vagi- 
nalis in the vaginal canal of all white patients entering the Gynecologic 
and Prenatal Clinics of the Philadelphia General Hospital. For pur- 
poses of comparison the colored patients were likewise examined for a 
period of one month. Of the 532 patients who were examined in this 
series, 168 (31.6 per cent) were found to harbor the trichomonad in the 
vaginal canal. As may be seen in Table I there was only a slight differ- 
ence in the incidence of infestation in the nonpregnant and pregnant 
groups. However, by comparison, the percentage of positive cases found 
in the colored patients was almost double that observed in the white 
patients. There was no seasonal variation of incidence. The patients 
examined were all above twelve years of age. In addition to the female 
patients studied, an examination of the prostatic secretion in 102 male 
patients was made, and in 4 cases (3.9 per cent) Trichomonas vaginalis 
was found. Although it was one of the original aims of this work to 
attempt to find an explanation for the mode of infection or re-infection 
of the vaginal canal with Trichomonas vaginalis, nothing conclusive was 
found in this series nor in the literature. Therefore, a discussion of the 
mode of infection will not be included. 

DIAGNOSIS 

The clinical picture commonly associated with trichomonas vaginitis 
was seen in all of the acute eases in this series. It is of interest to note 
that in four cases (2.4 per cent) the chief complaint of the patient was 

•Presented in part at the Scientific Exhibit of the Eiehty-Seventh Annual Session 
of the American Medicai Association, Kansas City, Mo., May 11-15, 193G. 

Tlie authors -wish to expres.s tlieir appreciation to Dr. J. H. Clark, Pathological 
I aboratorv Philadelphia General Hospital, and to Dr. D. H. 'VVcnrich, Department of 
'/■ooloE\' University of Pennsylvania, for their interest and assistance in this study: 
and to the nursing staff of the Gynecological and Prenatal Clinics for their aid m 
handling the patients. 
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In tabulating the results no attempt has been made to differentiate 
contraction ring dystocia from that due to obstructed labor leading to 
retraction ring, because no definite diagnosis was made in the liistories. 
However, it is important to differentiate the two conditions. Although 
adrenalin may relax the muscles in a retraction ring, the cause of 
dystocia is not removed and the case is stiU formidable. 

In dystocia due to contraction ring, adrenalin relaxes the ring and 
thus removes the cause. Tlie case may terminate by spontaneous or 
operative delivery, depending on the condition of the patient and the 
judgment and skill of the accoucheur. 

Although a comparison of the results before and after the use of 
adrenalin does not reveal spectacular improvement, yet it is the feeling 
of the staff on our service that such cases are noAv much more easily 
handled than previously. 


CONCLUSIONS 

1. Contraction ring should be differentiated from retraction ring de- 
veloping in labor because the treatment of each depends on a correct 
diagnosis. 

2. No common factor has been noted in aU eases developing contrac- 
tion ring, i.e., the etiology is still obscure. 

3. Adrenalin, assisted by morphine sulphate and deep surgical ether, 
will relax a contraction ring. ' 
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Sarkar, M. N.: Epidemic Dropsy in Pregnancy, Calcutta AI. J. 29: 539, 1935. 

Cases of epidemic drop.sy during pregnancy arc presented. This condition usu- 
ally terminates the pregnancy. This unfavoral>le result may be .attributed to a 
hormonal unbalance ivhich cause.s vasomotor clmnges in the vessels of the uterus 
and ovary. The factor of infection is emphasized, subinvolution and damage to 
the heart are common. 

Beri-lwri and epidemic dropsy are not identical conditions. Epidemic dropsy 
in pregnancy may prove fat^il after miscarriage. Edema of lower extremities and 
•a brawny chocolate or coffeelike a]>pe.arancc and hemorrhage of the gums are 
typical c-lassieal sipis of epidemic droj»sy. Hemorrhage in the gums and in the 
decidua are simultaneous and are dangerous signs. Protein foods, digitalis and 
calcium are the routine treatment for this condition. 


P. L. Ai>.\n: and S. A. PE.tr.t.. 
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meter and add it to the sterile tube containing modified Ringer’s solution and 
Loeffler’s blood serum. 

4. Incubate at 37.5° C. for twenty-four hours. 

5. Examine microscopically for presence of the organism. 

6. Subculture every forty-eight to seventy-two hours. 

7. Subculture into tubes containing 0.01 gm. of gastric mucin in each test tube 
of modified Ringer’s solution and Loeffler’s blood serum. 

TREATMENT 

The treatment of Trichomonas vaginalis vaginitis as devised by DeLec 
in 1920 is now Imown as the “wet” method and has had many modifica- 
tions. Originally the treatment consisted in thoroughly scrubbing the 
vagina with green soap and water, under anesthesia if necessary, and 
then a solution of 1 ;1,500 mercuric bichloride was applied to the vaginal 
mucosa. This procedure was repeated the next day and the vagina 
packed with sodium bicarbonate and glycerin. After this a douche of 
2 per cent sodium bicarbonate was used twice daily until the symptoms 
disappeared. Modifications of this method of treatment met with a cer- 
tain amount of success. Due to the pain caused by the treatment .and 
the frequency of recurrences if not followed completely, this method has 
gradually lost favor and at present the “dry” methods of treatment of 
Trichomonas vaginalis vaginitis are in vogue. 

The use of a powder was first popularized by Gellhorn who sprayed 
kaolin and sodium bicarbonate with 12.5 per cent acetarsone into the 
vagina ivith a special insufflator. Kaolin, quinine sulphate, and sodium 
bicarbonate have also been used in the “dry” treatments. More recently 
the use of arsenic derivatives has met with success. The dry methods of 
treatment are advantageous from the point of view of both the physician 
and the patient. In 1931 Goodall introduced 1 per cent picric acid sup- 
positories as a treatment for trichomonas vaginitis, and in 1936 
Shelanski showed that silver picrate is the most effective silver salt for 
destroying trichomonas in vitro. Therefore, it was decided to use as 
the basic part of our treatment a powder consisting of one part of silver 
picrate dispersed upon ninety-nine parts of kaolin.* To supplement this 
a suppository containing 2 gr. of silver picrate in a boroglyceride-gelatin 
base was used. Tlie rationale of this method of treatment rests upon the 
fact that a combined antiseptic and drying agent (silver picrate-kaolin 
powder) is introduced into the vagina, and the time of action of the 
antiseptic agent is prolonged by periodic insertion of the suppositories. 
Our method of treatment was as follows : 

After a positive diagnosis of trichomonas vaginitis had been made, the patient 
was placed in the lithotomy position and 5 gm. of silver picrate-kaolin powder was 
blown into the vagina by means of a special insufflator, care being taken to use 
only enough pressure to balloon out the vaginal walls. Tlie patient was then given 
six vaginal suppositories of silver picrate, one to be used each night, and she was 

‘Supplied through courtesy of John Wyeth & Brother, Inc. 




P-CARBAMINO PHENYL ARSONIC ACID IN THE TREATMENT 
OF TRICHOMONAS VAGINALIS VAGINITIS 

Charles Drabkin, A.B., M.D., St. Louis, Mo. 

(From the Department of Obstetrics and Gynecology, Washington University 
School of Medicine, the St. Louis Maternity Hospital and Barnes Hospital) 

T his report deals with the results in the treatment of Trichomonas 
vaginalis vaginitis with p-carbamino phenyl arsenic acid*' (ear- 
barsone) . For the sake of brevity, this drug well be called by its trade 
name. 

The series consists of 21 patients who came for treatment because of 
a vaginitis associated with annoying leueorrhea, which was foul smelling, 
irritating, and caused pruritus of the vulva in 17 cases. In addition, 
6 of the patients complained of chafing of the thighs. In all of these 
patients, the motile flagellated protozoan, the Trichomonas vaginalis, was 
found in a warm, freshly made, hanging drop of a loopful of vaginal 
discharge taken through a warmed and nonlubricated speculum from 
the posterior fornix, with the addition of a drop of warm normal saline, 
solution. If the patient had taken a douche and }io triehomonads were 
found, she was told to omit the douching for thirty-six hours prior to 
her next visit for the hanging drop examination. 

In addition to examining the hanging drop, gram-stained smears were 
studied, primarily to determine the concomitant bacteria. These two 
procedures were repeated each time the patient reported for examina- 
tion. Before starting treatment, the stained smear usually showed (in 
addition to the Trichomonas vaginalis) many bacteiia, many .pus cells, 
a few red blood cells, degenerated cellular debris and only seldom an 
occasional Doderlein bacillus. As the condition improved under therapy, 
the pus cells became less and less until tliey finally disappeared, the 
cellular debris disappeared and was replaced by the normal epithelial 
cells; large numbers of the Doderlein bacillus replaced the cocci and 
other organisms found previously, thus showing the reestablishment of 
the normal vaginal bacterial flora. 

in the acute and chronic stages, a gram-positive diplococcus pre- 
dominated. There were also occasionally B. coli and diphtheroids. No 
monilia were found in any patient. 

The age incidence was as follows: The youngest patient was four- 
teen years of age and the oldest forty-nine, 13 patients, or 62 per cent, 
being between the ages of twenty and thirty-five. 

» P-c<arbamino phenyl arsonic acid i.s manufactured by Eli Lilly and Company under 
the trade name of Carbarsone. 


846 




848 AMERICAN' JOURNAL OP OBSTETRICS AND GYNECOLOGY 

The above treatment is started immediately after the cessation of a menstruation, 
so that it can be carried out uninterruptedly over a period of twenty-one days. 

RESULTS 

All patients thus treated showed absence of trichomonads and change 
to normal flora within two weeks. In spite of these findings, this form 
of treatment was continued until the end of the next menstruation to 
prevent a possible relapse, which is prone to recur after menstruation. 
The patients are instructed to return for follow-up every three months 
or oftener, should symptoms recur. With two exceptions, all of these 
patients have been found free of subjective symptoms and trichomonads 
after one course of treatment lasting twenty-one days. 

The longest cure to date has been twenty-five months and the latest 
patient included in this series has been free of trichomonads for a period 
of three montlis. 

The histories of the two aforementioned exceptions are as follows: 

Case 1. — ^Patient, aged twenty-six years, married, never pregnant, complained of 
marked dyspareunia and vaginitis. Trichomonads were found and treatment was in- 
stituted. All symptoms disappeared and the patient was discharged. "When return- 
ing, as instructed after three months, she had her original complaints and symp- 
toms, and on examination I again found the trichomonads and associated bacteria. 
I ascertained that her Imsband had a urethral discharge with painful urination, 
and that a urologist was “treating his prostate.” No condom had been used. 
Husband denied ever ha^dng had a gonorrhea. A fresh condom specimen examined 
immediately after intercourse showed numerous motile trichomonads. His physician 
then discovered trichomonads in the prostatic secretion. We were unable to find 
gonococci in his secretion. Presumably, the patient had been reinfected by her 
husband. 

Case 2. — Patient, aged twenty-nine years, married, came for a severe leucorrhea 
which had been present oflc and on ‘ ‘ for some time. ’ ’ Examination of vaginal secre- 
tion established the diagnosis of Trichomonas vaffinalis vaginitis. Treatment was in- 
stituted and after three weeks she was pronounced free of the disease. Three months 
later, she was still free of symptoms, no trichomonads were found, and the vaginal 
flora was normal. She had no intercourse for three months since treatment was 
stopped. Two months later, she again reported to me because of a vaginitis, and 
Trichoinonas vaginalis was found. Sexual relations had been resumed after her last 
visit. A fresh condom specimen revealed the presence of trichomonads; however, no 
trichomonads w'ere found in the husband's prostatic secretion. 

These two eases were the only failures out of 21 patients treated 
with carbarsone for Trichomonas vaginalis vaginitis; and only one de- 
duction can be made in these two failures, namely, the husband also 
carried trichomonads and reinfected the wife during coitus. 

Patients must be watched for toxic symptoms of carbarsone poisoning 
during the treatment (optic and renal changes). If a pelvic disorder 
exists an effort is made to correct it. Patients are impressed with the 
importance of active treatment also during their menstruation. At the 
same time they are told the proper after-care following a bowel evacua- 
tion, being careful not to spread the fecal material toward the vagina. 
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None of tlic i)n1ioiits wlio were treated were virfrins. Tlie fonrleeii- 
ycar-old girl had had .sexual relations on several oeeasions. All i)atient.s 
were still menstruating. None of them had gonorrhea coneomitant with 
the trichomonas infection. Parity .seemed to play no lAle. Eight of the 
patient.s gave the history of having been treated by other doctors pre- 
viously for the .same condition. 

Tin? hmgi'sf ihinOion tif ilisnlairgi* in an ujinKifrii'il girl ihiu'Ukmi yt‘!ir.< of ago 
wliosi' tlisi’liargc .‘^larfcit .••tiortly after ttie of Iht nien.*’i's ;in<1 win? litol Imh'ii 

under inedienl attention for llie .*!itne eomjdtiint for a jieriod of tliree tuid one-lmlf 
ye.irp. Tlie longest dunitiiin f(>r tin* tli<i*liargt' witliout jirevioun inediejil rare wtin 
eigliteen inontlis. This jiatient wtis twenty-.'-ix year.*; of age, and had to we.ar a pro- 
tective pad eonstantly. Site un*; a divorcee i\nd dei\5ed relations for the 

last two yetir.*;. Tlie ino.-t tO'ute ease wjis tluit of the forfy-niin'-year-old wonnin. 
whose symptoms Avere only of two weeks* duration. Tt wns impossilde to make a 
digittil examination In'cnuse of tlie marked viiginitis. 

The tretitment is earned out in tin* following order: Ihseh night In-fore n’tiring, 
tlie patient takes a vaginal douche with a pint of luk<‘warm soajisuds followed 
hy nnotlier pint of lukewnrm tap wat<*r to rinse out .'ill of tin* soap. She next takes 
a one-half pint soapsuds enema followed Ity another one-half ]'iiit of )>hiin 
tap water. Tlie jiatienf is instructed to use din«>reril iiozr.les for Angina and rerluni 
and keep tliem separated in 1a>o1 .wolntion. .After the etn-ma, slie inserts into the 
rectum a suppository Avhich eoatains 2 gr. of earharsone in a glyeerogelatin base 
which should be retained all niglit. .After inserting the rectal sujipository, .«he 
in.stills into the vagina by means of an .\septo one-lmlf ounce male nretliral .-yringe 
■a gr. of carbarsone Avitli .a gr, of sodium bicarbonate dissolved in two leaspoonfuls 
of lukewarm Avater (earlcin^oiu* is soluble only in alkaline solution^. This solution 
is retained in the vagina all niglit. On the following morning she insert.*; one 
carbar.'-one sujipositor.v into the A'agimi and another om* into the reetuin. In the 
evening she repeats the described jirocednre but omits the vagintil soapsuds 
doiie.he, am] continues in this manner for six day.*;. .Acid vaginal douclics as described 
later arc taken only as is necessary to keep comfortable. In some patients, the 
A'aginal instillation of the carbarsone-biearbomite .'-•olution Avas used in the morning 
and then only a supiiosifory inserted Aaginaliy in the OAening. On the .weventli day, 
no A’aginal douche is taken, tind hanging drops and sm(‘ars are made. .At this time, 
if there i.s sub.ieeliA’e and objec.tiA’e improA-ement, the reefiil therajiy is giA’nn every 
night for another six nights but tlio morning rectal liujijiository is omitted. The 
A’aginal therapy is continued for another six dny.s. On the following day, AA’hieli is 
the fourteenfli day of treatment, the hanging drop and smears are again made. -At 
thi.s time she is instructed to douche A’aginnlly CA’cry morning Avilh a pint of luke- 
Avarm AAater to Avhicli is added one tnble.'-poonfiil of vinegar or one tcaspoonful 
U. S. P. lactic acid, but no carbarsone. If the douche causes burning, the same 
amount of A’inogar or lactic acid is diluted in two pints of Avater. During this 
third Aveek, she inserts a carbarsone suppository A’aginally every night before retiring, 
and at the sanie time, a carbar.sono suppository rectally OA’ery otlier night. 

After throe Aveeks of this treatment all rectal therapy is discontinued, and the 
patient takc.s a A’aginal douche oA’ory other morning and the same oA’cning uses a 
vaginal suppository, until the onset of her menstruation. During her menstruation, 
i;he douches morning and evening Avilh the vinegar or lactic acid solution, and 
also uses a carbar.sono suppository cA'cry night before retiring. One or two days after 
the cessation of menstruation, she di.scontimies the douches and carbarsone for at 
least fortj’-eiglil, liour.s, and reports for a hanging drop and smear oxamiimtion. 



EVALUATION OF THE PRACTICAL USE OP THE ASCHHEIM- 
ZONDEK PREGNANCY TEST 

J. W. Mull, Ph.D., and H. D. Underwood, M.D., Cleveland, Ohio 

(From the Laboratory of the Maternity Ilospital) 

T he increasing nse of the Aselilieim-Zondek test for pregnancy has 
led ns to determine, so far as possible, just what can be learned 
from this test. To this end, with the cooperation of the physicians in- 
volved, we have cheeked our results against the subsequent clinical his- 
tory, when available, of those patients for whom we have made the test. 
A summary of the 702 cases we have been able to follow, out of over 
1,100 tests, is given in Table I. In studying these data it should be 
kept in mind that we do not run this test routinely on all patients, 
but only at the request of the physician. This means that few of the 
average normal cases are included, and that our percentage of compli- 
cated cases, and probable errors, runs higher than in most similar 
studies. 

It should also be noted that we have emi^loyed this test in a strictly 
utilitarian manner. We have used only one animal for each determina- 
tion, for economic reasons, and while we have urgently advocated that 
only first voided morning specimens be submitted, when such were not 
available we have accepted others. Our percentages should not, there- 
fore, be considered as optimal for this test. We employ immature female 
rats twenty-four to thirty-five days old. No preservative is used in the 
urine, although specimens are kept in the refrigerator. Heavy sediments, 
when present, are filtered off. Two cubic centimeters of urine are in- 
jected either subcutaneously or intraperitoneally each day for five suc- 
cessive days, and the animal is sacrificed on the .sixth. With rare excep- 
tions the results are determined by macroscopic examination. A hemor- 
rhagic condition or corpora lutea is taken as indicative of pregnancy. 
Ripe, mature follicles, as such, are not considered as a positive test, 
but are listed as prolan A reactions. 

Prom Table I we learn tliat 90.7 per cent of the tests, 327 positive and 
310 negative, were confirmed by subsequent clinical findings. There 
were 17 false positives and 48 false negatives. Much, however, may be 
learned from these apparent failures. In Table II we have classified 
the false negatives according to their clinical histories. Of the 48, we 
find 17 suffered spontaneous abortion some time shortly after tlie test 
had been made. Four others gave definite prolan A reactions. Of these, 
one bled for nine weeks, then recovered and went to term; after tlie 
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Carbnrsono has boon used Ity a number of tibsorvers for tlio troalment of intestinal 
amebiasis, (labaldou has nsed it experimentally on Trichomoiuis Jiominis in vitro. 
Ho found that a eoncentratinn of 0.3 per eent eurbar.>:onc was always lethal in less 
than sGventy-Iwo honr.s and when present in .‘-•ublethal eoneentralion.s the reproduc- 
tive rate of the flagellates is reduced. Gospo reports using carbarsone successfully 
in dl patients sufTering from Tru'Iionunuu'; tafiiiKilis vaginitis. 

Wiicn given orjilly, tlioro is nhvays llic danger o£ toxic cfTccls. The 
following rcporl.s of toxic .syin]>loins following its oral use Inivc apjKiarcd : 

Epstein has reported ji death following the oral ingestion of ;i total of 5 gm. 
during a ton-day interval, given for the treatment of a nonsj>cciiic dysentery of 
long standing. .Knderson and Heed, and Jrmithie.s report untoward ofTects following 
its use orally, with recovery of the pjitients iqtim the diseontinuaneo of the drug. 'Die 
jirineipal toxic .symptoms of carbarsone jtoisoning as rejiortod were: icterus, large 
liver, exfoliative dermatitis, swollen suihles and wrists, photophobia, fatdty vi.siori 
and gastric distress. 'Dm optic findings described have been pajiillitis tind retinal 
edema. Casts arc found in the urine. 

AUlunigli in iny .sorins of ca.sos jui toxic nninifesfations followed its 
a])pli(*aHon hy mdnin and vtigina, 1 feel lhal. pa(icnl.s ninst. be watched 
mast. cJirefully, though I liave been nimble to lind any rejiort. of toxic 
.symiilom.s following the vagiind use of thi.s drug. 


.SUM M Alt Y 


1. A rcjiort is made of 21 
treated with carbarsone. 


easo-s of Trichomonds 


V(i<ii)utJ{s vaginitis 


2. In this serie.s, there were two reenrronees, which probtihly rejn’C- 
•sent reinfections from the hnsband. 

3. Carbar.sonc administered in the manner bore described caused no 
toxic symptoms. Novcrtbclcss, the ]>atients .slionld be watched closely 
because of llic large doses of the drug used. 

4. The imporlancc of treatment also during menstruation, and Ihe 
examination of the nmle cs])ccially in insftinces of seeming recurrence 
are stre.ssed. 

5. The treatment of the rectum is .stressed bcenn.se of the po.s.sibility 
of its being a source of infect ion. 

6. The treatment is carried out. entirely by the patient, and thus 
avoids all forms of office Iroaimenl, wbicb is genernlby painful at this 
time. 
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should not have heen used. This may also account for some of our other 
12 failures, where no complicating factors could he learned from the 
histories. We do not believe there is any direct relation between the 
specific gravity of the urine and the concentration of the hormone, but 
we do feel that a high speeific gravity, unless from a diabetic, usually 
coincides with satisfactory hormone content. Unfortunately we have 
not recorded the specific gravities in this series, so cannot give the rela- 
tion of failures to dilute urines. 

In Table III we have given a similar classification of the false posi- 
tives. The first was not an error of the test, since we later learned the 
patient had been taking antuitrin-S; after discontinuation of the drug 
the test became negative. We make no claim that pelvic infiammatory 


Table III. Classification of False Positives 


NO. PER CENT OP TOTAL 

History of taking antuitrin-S 

1 

5.88 

Pelvic inflammatory diseases 

3 

17.65 

Carcinoma of the liver 

1 

5.88 

Cardiac lesions and high blood pressure 1 

5.88 

Menstrual disorders 

6 

35.30 

Ovarian cyst 

1 

5.88 

Menopause 

1 

5.88 

Unexplained 

3 

17.65 

Total 

17 

100.00 


diseases cause false positives, but we did find that complicating condi- 
tion in the histories of 3 out of the 17 false positives we obtained. The 
same is true regarding the carcinoma of the liver and the cardiac 
lesion case, although the latter, with a history of 8 miscarriages, might 
easily have suffered a ninth, imrecognized. The menstrual disorders 
offer grounds for douht. In at least 3 of the 6 cases the obstetrician 
felt that the evidence pointed to an abortion having been performed, 
but lacked actual proof. Also a spontaneous abortion might easily pass 
unrecognized. Lacking evidence, however, we must record these as 
false positives. For this reason patients who, failing to menstruate, 
request a pregnancy test, then, after receiving a positive report, have 
menstruation reestablished, offer difficulties of classification. 

Menopause is usually supposed to invalidate the test. We had one 
false positive from such a patient, but 7 others also in that condition 
gave correct negatives. The cyst has already been discussed, which 
leaves 3 false positives with no explanation. In these instances the use 
of only one rat may account for our difficulties. We have, however, re- 
corded 18 eases where 2 or more animals wei’e used in successive t&sts. 
In 15 of these cases, 2 positives, 9 negatives, and 4 false negatives, the 
report was unchanged. In two of the false negatives, where the patient 
was obviously pregnant, 3 rats each were u.sed, all reported negative. 
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bleeding bad been stopped the Ascbheim-Zoiidck test became positive. 
A second miscarried at six months, and while tlie remaining two were 
carried to delivery, they wei’e biwond doubt, threatened with abortion 
when the te.st was nnule. This would indicate that thc.se failures are 


T.\m.r. 1 . Di.stkiiu’tion* or A.scnniaM-ZoN'KKK ]{K.sri.T.s 



NO. 

CKNT or tot.no 

Posit ivt' 

:!27 


Xogntivo 

:nn 


Fiiiso positive' fosis 

.17 

O 

Palso ni'KJitivi' Ic.'it.s 

•ts 

o.sn 

'J'otnl nin 

702 

,100.00 

T.mu.k If. (!i..\.s,'<iric.\Ti<t.v 

or PAt.si; Xi:«.\Tivi;s 


NO. 

rt:i: ccNT or totai. 

Sjioiit niu'ons abort ion 

17 

4'1 7 

Prolan ro.aetion (tliroatonoil 

•1 


at)ortion) 



Early to.^ts {uinlor -10 ilav.>;) 

E!' 

27.r 

Diliito .'.jh'niiiu'u 

1 

2,1 

Ovarian cv.si 

a* 

o.:r 

Uno.vjilaiiK'd 

12 

25.0 

Actual total 

•IS 

100,00 


•One jipeelinon iijipt'.Mr.*! in two Kroii|».‘<. 


not due to the method, but i-ather to .soiiio iailure of the hormone itself, 
the pre.sence of prolan A sugge.sting that the usual menstrual sequence 
was in i)rogre.ss. A negative Aschheim-Zondek rei)ort, in contlict with 
clinical evidence, may then be taken as evidence of a tliieatencd abortion, 
and the patient treated accordingly. 

In 33 of our fiiiluros the si)ecimens were taken before the fortieth 
day of the pregnancy, as detci-mined by the delivery date. The earliest 
])o.sitive te.st was obtained at three weeks. Between the twenty-fir.st and 
the fortieth day we liave had 25 determinations, 32 positive and 13 
false negatives. We conclude from this that negative reports made on 
si)ceimens collected less than six weeks from the last menstrual period 
are not reliable, and, \inless supported by definite clinical evidence, 
should be repeated. 

Three of the false negative cases were complicated by ovarian cysts. 
One of these upon removal was diagnosed as a papilliferous adeno- 
cystoma. The second disappeared, apparently as a result of the exam- 
ination. The third was not removed. We also had one false positive 
with an ovarian cyst, and four correctly reported as not pregnant. One 
of these latter was a papillary adenoma. No positives were reported as 
having this complication. The fact that correct negative results may 
be found does not prove tha^t such cysts do not complicate, and possibly 
invalidate, the results when the patient is actually pregnant. 

The concentration of the specimen, and therefore of the hormone, is 
veiy important. One of our negative failures was very dilute, and 










A MODIFICATION OF THE VISSCHER^BOWMAN PREGNANCY 
TEST, WITH A REPORT ON 513 OBSERVATIONS 


H. C. Frech, Jr., M.D., Augusta, Ga. 

(From the University Sospital, University of Georgia School of Medicine) 

C DOLFF reported in 1936 that the Visscher-Bowman pregnancy test 
. was 95 per cent correct on occasions in which it was used to diag- 
nose normal pregnancies, and also in 82 per cent of cases of ectopic 
pregnancy and miscarriage. 

The Visscher-Bowman pregnancy lest is purely chemical, the reaction depending 
on' the presence or absence of anterior pituitary hormones in the urine. It is per- 
formed as follows: To 1 c.c. of urine are added one drop of 1 per cent hydrogen 
peroxide, 5 drops of aqueous methjd cyanide solution, and 5 drops of phenylhydrazine 
hydrochloride solution, and 5 drops of concentrated hydrochloric acid; the mixture 
is heated for twenty-five minutes in a water-bath. The test is positive if a reddish 
brown flocculent precipitant is observed; if the color remains straw yellow and the 
deposit is powdery or absent, it is negative. 

Prom the urine of 54 proved pregnant women, Dolff’s series yielded a positive 
result in 51 cases, or 96 per cent. In 18 cases of early pregnancy the test in his 
hands was accurately diagnostic except for one false positive. Dolff believes that 
the source of error is a high concentration of catabolic reducing substance in some 
specimens of urine, and with these eliminated the percentage of accuracy of the test 
will increase. 

author’s series 

This series consists of 513 cases, 420 of which were sent to me by a 
stall member from his private practice. They were numbered, and I 
never saw the patients. 

There were 79 specimens obtained from patients in the hospital and out-patient 
department. Each set of specimens was run with a control tube which contained 
urine of a nonpregnant female as confirmed by the Aschheim-Zondek test. In the 
series, 15 specimens were checked by the Aschheim-Zondek test. One specimen 
was from a patient with suspected teratoma of the testicle; one was from a woman 
who had an ovarian tumor, the nature of which was not determined as the patient 
refused operation; 10 specimens were from patients with incomplete abortions, and 
two specimens were from women with dead fetuses. Two specimens were from 
patients with suspected ectopic pregnancy. It was found that by using 6 drops 
of each of the reagents and heating the specimens in boiling water forty-five minutes 
a better and more easily read result was obtained. If one drop of concentrated 
hydrochloric acid is added to the 1 per cent solution of hydrogen peroxide when 
the solution is made up, it will retain its strength for a w'cek to ten daj'.s, thus 
obviating the necessity of making up a fresh solution so often. This was the pro- 
cedure used in each of the cases of this series. 

The earliest positive test obtained was in patients who were two weeks past due 
in menstruating. Three such cases appear in this series. Twelve women four weeks 

854 



JIlTLI.-lJXI)ICinV001> ; A^^CllllKtM-ZOXnKK PinCCNAXCY TEST 


853 


]n the 3 cases where the seeoiul animal did give a different I'csult, there 
was very definite clinical evidence of a change in the condition of the 
patient. 

AVe arc now investigating the hyj)othcsis that continued negative re- 
sults from a pregnant, woman who goes to term and delivers a normal 
child, inay possil)ly he associated with nitrogen retention. Tf the lior- 
monc is of a ]irotcin nature, and is .secreted .slowly, miglit it not also 
suffer retention from a slightly impaired kidney? This would account 
for negative results from even concentrated urines. 

In the operation of tlie test certain difficulties arc frequently en- 
countered. Many tyjms of medication interfere, usually killing tlie test 
animals. Quinijie and ar.senic arc particularly bad in this rcs])cct. 
Only good healthy animals should he used. Intrapcritoneal injections 
are tolerated better by the rat than suhcutaneo.us. .S])ecimej)s .should he 
used fresh, although if kept cold they can he used as long ns a week 
after collection. Foul-smelling urines usually ])rovc fatal to the ani- 
mals. With proper precautions, and employing the .suggested rcstric- 
tion.s, the succc.ss of this n\ethod may he raised considerably above the 
figure given in our tables. 


sujniAUY Axn coxceu.siox.<; 

Negative results from Aschheim-Zondek pregnancy tests run within 
the first six week's of the pregnancy arc unreliable. Positive results 
may be accepted. 

Negative results after the first six weeks, in conflict Avith clinical 
findings, may indicate threatened abortion, particularly if the test gives 
a prolan A type of reaction. 

Ovarian cysts comjdicatc the .situation and ajiparcntly tend to inter- 
fere with the test. 

Inflammation in the region of the pelvis is frequently a.ssociated Avith 
false posit iAm reactions. 

Data obtained during menstrual disorders arc difficult to classify, 
since unreport cd abortions may be recorded as false positives. 

Taking into account the aboA'c-meutioned conditions, the reaction 
gives a A’cry reliable test, for pregnancy. As run, aa'C had an uncorrcctcd 
error of about 9 ]ier cent. 


L6vy, s.: Presentation of a Speculum Pcnncable to the X-Bay, Bull. Soc. cl’ob.sl. 
el (le gynec. 25: 442, 193G. 

The author clc.scribes a new speculum made of aluminum which can be used for 
h3'sterosalpingography. 'J’his speculum is not visible in x-ra.y piclure.s and does 
not interfere with shadows of the cervix and the isthmus of the uterus. 


.T. P. Greeniiill. 
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uterine pregnancy was found; therefore, they are classified as false 
positive reactions, due, supposedly, to increased catabolic reducing sub- 
stances in the urine of these patients. 

SUMMARY 


Total number of tests performed 513 

Total number of tests in error 40 

Total number of false positive reactions obtained 20 

Total number of false negative reactions obtained 20 

Total number of doubtful reactions obtained 1 

Total number of dead fetuses witli subsequent abortions, one positive 

and one negative result 2 

Total number of suspected ectopic pregnancies, both gave a false positive 

reaction ~ 2 

Total number of incomplete abortions 10 

Total number giving positive reaction 8 

Total number giving negative reaction 2 

Total number of tests checked by the A-Z test 15 

Total number of tests checked by A-Z which gave a positive reaction 8 

Total number of tests checked by A-Z which gave a negative reaction 4 

Total number of cases checked by A-Z which gave a false positive reaction 2 

Total number of cases checked by A-Z which gave a false negative reaction 1 

In 15 cases checked by the A-Z test, percentage of error 20 

Correct results SO 

Total number of cases of early diagnosis of pregnancy 38 

Total number of patients 2 weeks pregnant with a positive result 3 

Total number patients 4 weeks pregnant with positive test 12 

Total number patients 5 weeks pregnant with positive test 2 

Total number patients G to 8 weeks pregnant %nth positive test 17 

Percentage of error for entire series 7.7 

Percentage of correct results for entire series 92.3 


CONCLUSIONS 

1. The Visscher-Bowmaii pregnancy test in tlie total series gave 92.3 
per cent correct results, and in 15 cases checked by the Aschheim-Zondek 
test, 80 per cent correct results. 

2. It is a cheaper, easier, and quicker test than the Asclilieim-Zondek 
and can easily be done in one’s office. It is not as valuable, however, 
to one inexperienced in differentiating the various precipitates as C. 
Dolff would lead us to believe in his paper. The test requires a great 
deal of practice before very much accurate dependence can be placed 
in one’s interpretation of his results. In the hands of the experienced 
observer it is just about as early a diagnostic test as the Aschheim- 
Zondek, particulai’ly when the first voided morning specimen is used. 

3. The test may be negative in cases of advanced pregnancy with a 
dead fetus if there is a placental separation large enough to prevent 
secretion of the hormone in quantities large enough to cause a positive 
result. This may also be the case in incomplete abortion, even though 
dilatation and curettage \vill reveal retained products of conception. 
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pregnant gave positive reactions. Two women wlio were five weeks, and 17 who were 
fix and eight weeks pregnant gave positive result. as did, also, 4 patients who 
were ten weeks pregnant. 

Of 15 eases eheekeil by the Asehheim-Zondek test, there were S positive, -1 nega- 
tive, 2 false positive react ions, and 1 fnl.^e negative, an accuracy of SO per cent. 
The series is very small, and no conclusions should be drawn from it. 

Of the total .series of 51'! easc.s there were -lO cases in which the test was in 
error, or gave a false positive or negative rexaction, the percentage of error being 
7.7 per cent with 02..'1 per cent- correct results. Twenty of the.'-e JO cases wore 
false positive reactions, and 20 were false negative wlien the patients were known 
to be from -1.5 to !) months pregnant. This is explained on the basis that the amount 
of hormone in those particular specimens of urine was not .suftlcient to cause a 
recognizable positive reaction. One case gave a doubtful reaction, and ns the patient 
has not returned, no spe(‘,imen or examination has been checked. The false i)ositivn 
reactions are suj)jmsed to be due to increased catabolic producing substances in 
the urine of these cases. 


DlSClbS.SIOX 

While (he lest is ehojipei’, .simpler, ttnd retiuire.s le.ss lime (o perform 
than the Asehheim-Zondek 1e.st, it requiras considerable cxiicrience in 
learning lo difiierenliate Iho various precipilales obtained. It is often 
difficult lo differentiate between a flocculent tind powdery precipitate, 
o.specially when the quantity is very small. In .such cases, it was found 
that the convex retlccting mirror of a microscope was of great a.ssistance. 
By holding the test tube over the mirror at an angle of 45 degrees and 
looking into the mirror, it often became a simple matter to ditTerentiatc 
the prccipitate.s. It was also discovered that liy allowing the tubes to 
remain in a rack undistui’bed for .several hours the reddish brown 
flocculent prcei])itatc was observed in specimens that were at first classed 
as doubtful. 

In two women six months ])regnant, whose fetuses had been dead about 
a week, the reactions were negative in one and positive in the other. In 
the case that gave the negative I'eaction, it Avas learned at, delivery that, 
there had been a ])remature separation of the placenta, and it Avas 
thought that the secretion of the hormone aaus dependent ui)on the in- 
tactne.ss of the placenta to the uterine Avail. 

In the ten casc.s of incomplete abortion, it Avas found that 8 gaA’c a 
positiv'c reaction and 2 a negative one. It Avas thought that in those 
cases that gave a jAositivc reaction .some placental tissue Avas living and 
secreting enough hormone to precipitate this reaction. In those Avhieh 
gave a negative result and yet the })aticnts presented symptoms (uterine 
bleeding, ])assagc of clots, and pieces of tissue), and in Avhom retained 
products of concc])tion Avere obtained by dilatation and curettage, it Avas 
believed that no placental tissue Avas actually living and secreting the 
hormone, or at least, in quantity sufficient t,o produce a positive rasult. 

Of the tAvo patients Avith suspected ectopic pregnancy upon Avhom the 
test Avas run, both Avere posithm. At operation, lioAvever, no ectopic or 
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to 1929 j Vienna, one to 2,000 for the last seven years and another Moscow clinic, 
one to 961 in a fifteen-year period from 1887 to 1902. Maljawinsks^ finds one rup- 
ture in 1,273 cases during 1931 and 1932. In a personal communication two gen- 
eral hospitals in Brooklyn were found to have an incidence of one rupture to 1,075 
casess and the otherio one to 1,582 during the last fifteen years. 

There were 736 cesarean sections done at the Woman’s Hospital, and in three, 
subsequent ruptures of the uterus took place, an incidence of one in 245 cases 
or 0.41 per cent. All of the cases here reported had a classical cesarean section. 

CASE REPORTS 

Case 1. — M. S., thirty-two years old, gravida v, had an ample pelvis. In the 
four previous pregnancies, a placenta previa with delivery at the sixth month in the 
first, ten years ago; the second, eight years ago, was a premature seven months’ 
baby, which lived; the third was a full-term normal baby; the fourth, t^Yo and one- 
half years ago, was induced at thirty-eight weeks because of high blood pressure, with 
a living baby. Bive years before the pi-esent pregnancy a plastic operation and an 
appendicectomy were done. During the present pregnancy the patient developed a 
toxemia, and labor was induced ten days before time. She had indefinite labor 
pains for twenty-four hours. Vaginal examination disclosed a 9 cm. dilatation of 
the cervix through which membranes and a loop of cord protruded; presentation 
transverse. A marginal placenta previa could be palpated on the right side. Both 
feet were grasped and pulled through the cervix into the midvagina. With a con- 
traction of the uterus, the baby, weighing 8 pounds, was born to the umbilicus and 
then slowly and easily e*xtracted. The placenta was easily extracted manually. In- 
serting the hand into the uterus, the operator found that tlie cervix had split in the 
right posterolateral position, the tear extending through the vault of the vagina into 
the broad ligament and the lower uterine segment for 4 cm., a complete rupture. 
Uterus and vagina packed. Immediate supravaginal hysterectomy done and the pa- 
tient recovered. 

Case 2. — S. S., twenty-seven years old, primigravida, ample pelvis. Myomectomy 
two years previously. At term,, after an eight-and-one-half-hour labor, there was 
delivery of a six-pound-eleven-ounce baby by breech extraction; placenta by modi- 
fied Grede. With only a small blood loss, the patient was returned to bed in poor 
condition; pulse 140, very weak; skin cold and clammy. She complained of pain in 
the left chest. Pulse, two hours after delivery, went to 160 and became weaker. 
Since her condition did not improve, laparotomy was performed eight hours after 
delivery. At the summit of the fundus and running from before backward, there 
was a rent one and three-quarter inches long. Supravaginal hysterectomy and re- 
covery. 

Case 3. — P. B., aged thirty-one years, gravdda ii, ample pelvis. Previous normal 
pregnancy six years ago; position E.O.P. After twenty-one hours of strong pains, 
there was no progress beyond engagement of the head at the pelvic brim. Therefore, 
version was performed and the child extracted easily as far as the head. Forceps 
slipped off because of hydrocephalus; basiotribe of Tarnier was used and the head 
was extracted easily. No shock. Baby weighed six pounds, seven ounces. Vaginal 
examination detected a rent in the uterus on the left side, beginning at the cer%'ix 
and running up to the fundus with a ragged perforation at the base of the broad 
ligament admitting three fingers. Temporary packing was followed by supravaginal 
hysterectomy. Recovery was complicated by postoperative pneumonia. 

Case 4. — S. J., aged twenty-four year.s, gravida ii, ample pelvis; previous preg- 
nancy was terminated by breech extraction of a seven-pound-six-ounce baby, four 
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4. Tlici’c Avere not siifiicient. cases o£ cclopic pregnancy in tliis scries 
lo Avarrant any conclusions as to tlie accuracy of tlie test in this condi- 
tion. 

5. In some cases of advanced i)rcgnancy tlie test Avill be negative. 
Tliis is explained by the fact that there is moi’c hormone in some speci- 
mens of urine than in others. Had all the specimens been morning speci- 
mens, in Avhich it is recognized that the concentration of the Amrious 
hormones is greater, some of these false negative reactions Avould have 
been eliminated. 

6. ^Yhilc this to.st is not as accurate as the Aschheim-Zondek, due to 
the false pasitiA’c and ncgatiA'e reactions, it is to all practical purposes 
a fairly accurate test for those aa'Iio cannot afford the costs of the Asch- 
heim-Zondek test, or aa’Iio have not the time or facilities for doing it in 
order to make an early or differential diagnosis of imegnancy. 

7. This is only a preliminary report. 

I :im Krently Iiulobled rind wish to oxarc^s my npprcoiivlfon to Dr.«. J. KII- 
putriclc .nnd .T. AA'. Tlmrinoi'id nnd lo their .^eeretnry, Alls'? .Schniifele, for their assi.'?!- 
ance In furnlRhinK .>;poohncns for thi.'; vorlc. 
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AN ANALYSTS OP 12 CASES OP SPONTANEOUS RUPTURE OP 

THE PREGNANT UTERUS 

AnnEY Daatu Si:t,ea', A.B., itr.D., Neav York, N. Y. 

(From the Obstetric Service of the Woma7i’.'t llospifnl) 

T he ever increasing use of ee.sarean section as a method of delivery 
has brought to the foregi'ound the possibility of the more frequent 
occurrence of one of its most serious complications in future pregnancies, 
namely, spontaneous rupture of the uterus. 

FREQUENCY 

During the period from 1914 to 1934 inclusive, there occurred tAA'cHe 
instances of spontaneous rupture of the pregnant uterus in the Woman ’s 
Hospital Obstetrical Service of 21 ,594 cases, an incidenee of one in 1,800 
deliveries or 0.055 per cent. 

Eeports in the literature vary from one rupture in 255 deliveries in a Moscow 
maternityz to one in 27,79.3 in Bombay.'* In 1927 Davis, 3 in a thirty-six-year study 
of 147,025 confinements at the ISTew York Lying-In Hospital, found one rupture in 
810 cases. He quotes AVilliams finding one to 500, DoLee one to 2,114 and Craigin 
one to 1,333. McNeile and McBurneys found one rupture in 57S deliveries at the 
Bos Angeles County Gener.al Hospital in a service of 17,350 cases from Jan. 1, 1923, 
to March 31, 1934. Bogdanowa2 reviews the findings in some European clinics: 
Berlin (Koblanca) one to 4C2; Koenigsberg (Sachs) one to 577 cases from 1919 
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Case 10, — S. F,, thirty-five years old, mild funnel pelvis. Her six previous preg- 
nancies never advanced farther than the fourth month. She had been operated upon 
in Munich (date unknown). A myoma the size of an English walnut was removed 
from the right horn of a bicornuate uterus ; the other horn was atrophic and removed 
at the same operation together with the left tube and ovary, A classical cesarean 
section was done at term high in the anterior wall with the delivery of a six-pound 
living baby. The scar wliere the fibroid had been removed could not be found. Slie 
was now in good health with no symptoms, two weeks postterm, not in labor, and 
thirteen months after her previous cesarean operation. As the abdomen for this 
elective cesarean section was opened, there was noted an aperture about 3 cm. in 
diameter througli tlie anterior uterine wall. The membranes protruded but there 
was no bleeding. The opening was extended and a five-pound-five-ounce baby was 
delivered; although the child cried, it subsequently died. The uterine muscle was 
sutured, the remaining tube sterilized, and the patient recovered. 

Case 11. — C. G., aged twenty-eiglit years, justominor pelvis. Gravida iii, one 
stillborn and a classical cesarean section eighteen months previously for disproportion 
(nine-pound baby). Now at term. She was in labor at home for twenty-four 
hours. Upon admission, the cervix was one finger dilated, fetus in transverse position, 
no pains, pulse 108, and patient was not thought to be in labor. Pour hours later, 
patient began to complain of tenderness over the fundus; pulse was 140. No signs 
of shock or collapse. At laparotomy, the placenta and clots presented in the wound 
and were extracted; the child, weighing 8 pounds, was dead and lying free in the 
abdominal cavity. The uterus showed a complete rupture along the line of the old 
cesarean scar. Uterine rent sewed and patient sterilized. Eecovery. 

Case 12. — C. H,, thirty-five years old, gravida ii. Had a previous classical cesarean 
section whose indication and time were unknown. Went into labor spontaneously at 
thirty-six weeks’ gestation. After sixteen hours of ineffectual pains, a No. 1 bag 
was inserted into tlie cervix and six hours later the patient got very weak, vomited, 
pulse 140 and imperceptible. Laparotomy revealed a great amount of clotted blood; 
the uterus was ruptured wide open and the baby and placenta were free in the ab- 
dominal cavity. Fetus dead. Uterus sutured. Patient developed pneumonia, cellu- 
litis, and phlebitis but finally recovered. 

ANALYSIS OF WOMAN ’s HOSPITAL CASES 

The cases to be analyzed fell into three groups : (A) Noncesarean sec- 
tion cases, 9; (B) all cases, 12; (C) previous cesarean section eases, 3, 

A. Noncesarean Section Cases (9), 


Table I. The Labor 



• AVERAGE 

RANGE 

Hours in labor 

30 hours 

8% to 52 hours 

Duration of second stage 

2 hours and 40 minutes 

1 to 10 hours 

Duration of third stage 

28% niin. 

3 to 90 minutes 


This shows that the labors were longer than average but only moderately so. Tlie 
membranes were ruptured artificially in one case and accidentally or spontaneously 
in live. The time of rupture was difficult to determine in some cases but in four of 
six, rupture occurred during the first stage. 

Method of Placental Delivery. — In two cases manual extraction was done; in two, 
a modified Credd expression; in one, normal; in one, too early for placenta; in two, 
not stated. Thus of live cases only one was delivered normally. 
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years previously. "Wlien four weelvs overtluo, pnlicnt. vent into labor spontaneously. 
Position E.O.A. After twenty-tAvo hours of irropiilar labor pains, the cervix Avas 
found fully dilated, the nicnibr.anos ruptured, considerable meconium and 30 cm. 
of pulsating prolapsed umbilical cord; head of large baby at pelvic brim not en- 
gaged. Easy internal podalic vcr.sion performed on a nine-pound baby in good 
condition. Exploration discovered a rent in the lower uterine segment just posterior 
to the left broad ligament which passed through the entire musculature and perito- 
neum. Inunediate coniplcio hysterectomy; recovery. 

Case .'5. — ^r. S., aged thirty-live year."?, primigravida. ample pelvis. Labor spon- 
taneous at thirty-eight Aveeks, L.O.P. Avith early spontaneous rupture of membranes. 
After thirty-two hours of labor, the head Avas at the brim but not engaged; fetal 
heart failing. Vaginal examination shoAved the cervix to be fully dilated. Forceps 
Avere applied but no progress made. Tt A\-as decided to do a A-ersion. IThen the hand 
AA'as introduced noAV, there Avas a loop of cord posterior to the head, not pulsating; 
passing the hand alongside of the head, a rent Avas found in the loAver segment of 
the uterus on the left, side Avhich extended (> cm. up to a contraction ring partially 
closed around the child's neck. With great difiiculty, A-ersion Avas accomplished. 
Since there A\-as no bleeding from the tear, the uterus, lower uterine segment and 
cervix were packed Avith iodoform g.auze. Condition became gradually poorer be- 
c.ausc of shock, and death occurred in thirty-six hours. No signs of hemorrhage. 
Cause of death not definitely Icnown. 

Case G. — .T, E., thirty-year-old primigraA-ida, with ample pelvis. Myoma found 
during prenatal care. Labor spontaneous at term Avith a breech presentation; mem- 
branes ruptured tAA-o hours later. After fort.v hours of moderate pains, it aats dis- 
covered that the fetal heart Avas no longer heard and the cervix A\-ns not fully dilated, 
A No, 5 bag Avas introduced into the cervix. After twelve hours, this came out, and 
examination roA-ealed the right foot presenting and ;i contraction ring in the loAver 
uterine segment not throughout the entire circumference of the uterus but more on 
the left side. Difficult extraction Avas performed. The Avoman’s pulse immediateh' 
became rapid. Placenta deliA-crcd manually. Examination shoAved a rent in the 
uterus three inches long, beginning on the left side of the A-agina and extending into 
the broad ligament and up into the cerA-ix. Ilyslorectomy AA-as performed immedi- 
ately. Three Aveeks in the hospital; recovery. 

Case 7. — E. T., primigraA-ida. Fia-c weeks pregnant. No history giA'cn. At op- 
eration, the peritoneal caA-if.y AA-as found filled AA-itli free blood and the left horn of 
the uterus had a tear in it 1 cm. in length. Eent A\-as sutured. Pathologic exam- 
ination demonstrated a 1.5 cm. fetus and blood clots. Eecovery. 

Case 8. — L. A., tAventy-eight years old, graA-ida ii, one miscarriage, noAV at term 
Avitli a mildly contracted pelA'is, probably of the flat variety. Went into labor spon- 
taneously, and after tAventy-six hours of strong pains at home, her ph5-sician tried 
to deliA’er her. Forceps AA-erc applied unsuccessfully. She AA’as brought to the hospi- 
tal. A persistent occiput posterior AA-as found and delivery Avas performed by 
craniotomy on a nine-pound baby. An incomplete rupture of the uterus being found 
(site not stated), hysterectomy aa-os performed. EecoA-ery. 

Case 9. — if. R., thirty years of age. One child three years previously bj’ diffi- 
cult forceps delivery; now four and one-half months pregnant. During present 
pregnancy, liad had almost daily moderate vaginal bleeding with no pain. On the 
morning of admission, the patient bled painlessly and profusely and her doctor gave 
her cliloroform and “operated upon her.” Upon admission, the cerA-ix Avas found 
to be lacerated and an incomplete tear in the lower uterine segment on the right 
side inAmlving the broad ligament Avas found. Anterior colpotomy and suture AA’cre 
performed. Eecovery. 



862 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


The pelvis was ample in 66.G per cent of the cases: where contraction was 
present, it was of the justorainor or mild funnel type. In only one case was there a 
toxemia of pregnancy. 


Table VT. Prewous Operative Obstetric Deliveries, All Cases (12) 


NO. 

Cesarean section 

3 

Breech extraction 

1 

Placenta previa with induction 

1 

Forceps 

1 

None (5 are primigravidas) 

G 


Of the 12 cases of rupture, 9 were within two weeks of term. Among the other 
3, one was four weeks past term and the other 2 were early gestation. 

C. Previous Cesarean Section Cases. 

The three previous cesarean section patients all had the classical type of opera- 
tion; one eleven years previously for a hicornuate malformed uterus, another 
two years previously for disproportion and in the third there was no informa- 
tion on these points. The duration of labor in our three cases was twenty- 
eight hours, twenty-six hours, and none. No case was induced and one patient was 
not in labor. In two patients, the rupture was discovered at operation; all three pa- 
tients were delivered by laparotomy. Abnormal presentations or complications there- 
of might have been a factor in rupture because one patient had a transverse position 
and the other had the babj’’ presenting by the vertex, but there was edema of the 
meninges present. It is interesting to note that in the two patients who went into 
labor, cervical dilatation was poor because of weak pains. 

Table VII. Probable Cause of Uterine Ruptures 


I. Intrinsic: 

A. Changes in uterine muscle cells 2 

B. Fibrosis postcesarean section 3 

C. Congenital abnormalities ' 1 

II. Extrinsic: 

Associated with manual or instrumental 

manipulation during the labor G 


Table VIII. Rupture in Noncesarean Section Cases (9) 


Type: 

Complete 

Incomplete 

Site: 

Left side 
Right side 
Anterior wall 
Summit of fundus 
Unknown 
Cervix : 

Involved 
Not involved 
Not stated 

Time from delivery to diagnosis: 
Immediate 
Delayed 
Not stated 

When rupture occurred 


6 

3 

5 

2 

0 

1 

1 

5 

2 

2 


4 

2 

3 

All during second 
stage 


Patients not previously subjected to cesarean section had complete ruptures twice 
as often as incomplete ruptures. 
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Version and breech extraction were the usual mode of delivery preceding rupture 
of the uterus. 

■\Vhoro condition of the cervix before delivery was known it was found that in two 
of .seven eases, or IS.O per cent, this onl)’ partially dilated. 


Tabu: IT. J>[r.TiioD of Deuvkry (f) Noxce.sakkak Section Ca.ses) 

— 


Version and breech extraction 0 

Craniotomj' 1 

Five weeks’ ge.station 3 

Not stated 1 


Tahee ITT. Presentation anp Po.sition in Nonoesakean Section Cases 


NO. 


Transverse 1 

Breech 2 

Occiput posterior .I 

Too early pregnancy 1 

Not stated 1 


TaBEE r\’. COMl’I.ICATIONS 


NO, 


Placenta previa 1 

Prolapsed cord 3 

Bandl’s ring 2 

Antepartum bleeding 1 

Persistent occiput posterior 3 

Hydrocephalus or edema of meninges 2 

Dry uterus from early rupture of membranes 2 

iMyoma 1 


B, All Cases (12). 

There were only two of eleven cases without some complication of presentation. 
The ages of patients ranged from twenty-four years in the youngest to thirty-five 
years in the eldest, with an average of thirty years of age. 

The weights of the babies varied from 3% pounds (1,470 gm.) in the smallest to 
9 pounds (4,080 gm.) in the largest with an average of 7 pounds (3,180 gm.). Big 
babies were not a factor in this series. 

Table V. Previous Operations — All Cases (12) 

NO. 


None 5 

Cesarean sections 3 

Plastic and appendiccctomy 1 

Myomectomy 2 

Appendiccctomy 1 

Amputation of atrophic horn of uterus 1 


There were 41.7 per cent of tho patients who had no previous operative procedure. 
If previous cesarean sections arc e.xcludcd, four of nine patients, or 44.4 per cent, 
were operated upon previously. 

Rupture of tho uterus occurred five times in patients pregnant for the first time 
and seven times in multiparas (58.3 per cent). 

Six of seven patients previously pregnant had operative deliveries. One-half of 
these were cesarean sections. 






A HISTOPATHOLOGIC STUDY OF A CASE OP INTEA- 
FOLLICULAR OVARIAN PREGNANCY^' 

William A, Warfield, M.D., Washington, D. C., and 
Louis T. Wright, M.D., New York, N. Y. 

(From the Freedmen’s Hospital, Washington) 

T he occurrence of a case of primary ovarian pregnancy is sufficiently rare to 
warrant recording, although the number of case reports in the literature is 
steadily increasing. 

Mrs. E. A., colored housewife, twenty-four years of age,_ was admitted to the hos- 
pital, March 16, 1916. Her chief complaint was “excessive menstruation." 

She was married five years, husband living and well. She has two children in 
good health, three years and sixteen months of age, respectively. Her last confine- 
ment was Oct. 24, 1915, and was normal. She nursed her last child up until the time 
she entered the hospital. No miscarriages. 

Menstrual History. — Menstruation began at fourteen years of age, occurred every 
twenty-eight days, and the flow lasted from five to seven days. Menstruation was 
always painful on the first day. 

Present Illness.— Patient states that on Feb. 18, 1916, she had cramplike pains 
and began to flow. About two days later she passed a “fleshlike" mass, and the 
flow was rather excessive. This continued for a period of two weeks, during which 
time she passed many large clots. She took some medicine from her family physician 
and the flow stopped for five days, after wliich time it started again, although the 
clots were smaller, and she then decided to enter the hospital. At the time of her 
admission the flow was painless, but she felt very weak. 

Physical Examination. — On March 15, the day of her admission, showed a small 
woman with pale mucous membranes, who was obviously very weak. Temperature 
98.6°, pulse 90, and respirations 20. Heart and lungs were normal. Blood pressure 
110/80. Eed blood cell count was 3,400,000. Hemoglobin 65 per cent (Salili)* 
Wliite cell count 8,200. On bimanual examination, a freely movable, painless mass 
was felt in the region of the left ovary. It was about the size of a lemon. The 
diagnosis of left ovarian cyst was made. 

Operation. — Laparotomy operation was performed on March 28, 1916, by Dr. W. A. 
Warfield, and what seemed to be an ovarian cyst and part of the fallopian tube was 
removed. Upon section of the mass after operation, a fetus within a sac in the 
ovary wms found. Her operative convalescence was uneventful. 

Macroscopic Pathologic Examination. — The specimen consisted of an enlarged 
left ovary, fallopian tube, and mesosalpinx. 

Left fallopian tube was 6.7 cm. in length. It measured through the ampulla 
7.5 mm., which was its greatest diameter, while through the sectioned uterine end 
it measured 4 mm., which was its smallest diameter. All the fimbriae were free and 
appeared normal. The fimbria ovarica was well defined, free from adhesions, and 
connected the fimbriated extremity of the tube to the ovary. The ostium abdominalc 
was patent. The tube was of a yellowish gray color, excepting at a point about 
2.5 cm. from its uterine end, over which area the tube was dark red in color (due 

•For lack of space It is not possible to Include all of the authors’ confirmatory 
illustrations. 
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JIORTALITY — FETAL AND 3iIATERNAL 

A. Fetal . — Of the twelve cases, there are ton to consider because in one there was 
a live wcclvs’ embryo and in another, the stains of the fetus is not given. Three liv- 
ing children were obtained and seven stillborn. However, in previous cesarean sec- 
tion cases, all three children died, a mortality of 100 per cent; in noncesarean sec- 
tion cases, the mortality was four in seven, Keporls in the literature vary: Loben- 
stinco 70 per cent; MichailofT'- Oil per cent; Davis^ finds an SO per cent fetal mortal- 
ity in previous cesarean section cases and those without a previous cesarean section 
alike; McNcilc and AfcBurneys find 00 per cent in cesarean section cases and 65 per 
cent in noncesarcan section cases. 

B. Mafernal. — One. death, in twelve cases, or a mortality of 8.5 per cent, occurred. 
It is worthy to note that this case was an incomplete rupture of the uterus which 
Avas not operated upon but treated by intrauterine packing. Sandlero quotes Weber 
as finding 70.S per cent mortality in 10.10 and Kupferberg GO per cent in 1027 ; 
Davis'’ lias a general mortality of 00 deaths in lOG cases or 5G.G per cent, but previous 
cesarean section cases alone have .'i mortality of only 12.5 jier cent; Sachs^ GO j)or 
cent; Snequirofi’2 -IS per cent; BakharolT- 50 per cent; McNeilc and JIcBurneys 
20 per cent mortality in previous cesarean section cases and 00 per cent in cases not 
subjected to previous cesarean section. 


SYJIFTOMS AND DIAGNOSIS 

The.se cases show that rupture of the nterns can occur without dramatic phenom- 
ena commonly described. In o cases, the severity of the symptoms were not de- 
scribed in detail; therefore, only 0 arc to be considered. Of the.«c, 5 had no symp- 
toms Avhatsocver and diagnosis was made by vaginal o.\nmination following the op- 
erative delivery in 4 and when cesarean section was being performed on the other, a 
previously sectioned case. Four patients had symptoms; 2 were operative deliveries 
showing postpartum signs of shock, pain in the loft chest, weak pulse; 2 previously 
sectioned patients had no signs of shock but demonstrated only increased pulse rate, 
growing weaker, and pain in the abdomen. Thus, shock is to be expected in only 
53.3 per cent of rupture cases and not at all in patients having a previous cesarean 
section. 

SUMMARY 

The causes of uterine rupture fall into two groujis: 

a. Extrinsic overdisteniion type: ■which is accoiupanied by some ob- 
stetric maneuver .such as version and extraction, craniotomy, or forcejis. 

b. Intrinsic type: vdiich includes congenital abnormalities of the 
uterus, fibrosis, postsection and various changes in uterine muscle cells 
from numerous causes. 

Conservative obstetrics and repeated section if labor does not termi- 
nate quickly and successfully Avill prevent most ruptures of the uterus. 
This prophylaxis is the best form of treatment. Hysterectomy is the 
operation of choice for uterine rupture above the cervix; previous 
cesarean section cases that tear .should be re-sutured and sterilized if 


necessary. 
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Microscopic Fathologic Examination . — The specimen was preserved in Craig’s 
solution. The pieces of tissue removed for microscopic study were washed in run- 
ning water for two days, so as to rid them of all traces of Craig’s solution. They 
were embedded in paraffin, stained with hematoxylin and eosin, and mounted in 
Canada balsam. Sections were made through the uterine end of the tube, the 
middle of the tube, just inside of the fimbriated extremity of the tube, and through 



2. — Low power. Ovarian stroma with grraaflan follicle, which contains a partial 
cumulus oophoru.s. This section is from the thickest part of the sac wall. 

the fimbriated extremity. One section was taken from the mesosalpinx subjacent to 
the fimbriated extremity. Sections were taken from 10 different places in the sac 
wall, each equidistant from the other. One section was taken from the sac wall 
at the point where the cord became continuous with the amnion, i.e., site of 
placentation. 

Left fallopian tuhe: The mucosa in all sections was normal. The muscular layers 
were well defined and normal. There were no decidual cells, nor was there any 
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to clamping at the time of operation). Tlic tube -svas tortuous but apparently 
normal, except for the dark red area mentioned above. Tliere -wore no adhesions, 
kinks, or any evidence of rux)turo. 

Mesosalpinx contained in its outer part a rather well marked ooidioron, and ap- 
peared normal. 

Left ovarp was a somewhat irregular oval mass measuring G by 4.5 by 3.G cm. 
Several low roundish elevations, varying in diameter from 1.5 to 3 cm., form part 
of its outer surface, while the remainder of tliis surface in-cscnted numerous smaller 
roundish elevations, that varied from 2 mm. to 1 cm. in diameter. Some of these 
smaller dome-shaped swellings occurred upon the tops and sides of the larger 
elevations. These smaller elevations were cystic, and most of them were yellow in 
color, .although a few wore the color of chocolate. The yellowish colored ones yielded 
when opened a thin yellowish fluid, while the dark colored ones contained a coagulum 
of old blood. A smooth and somewhat gli.stening membrane covered the surface of 
these cysts ns well as the intervening dejjrcssions. This membrane (tunica albu- 
ginea) presented no adhesions, but beneath it several small and very tortuous blood 
vessels coursed for short distances at different places. One relatively large vessel 
was seen which became evident about the middle of the inferior aspect of the ovary 
and ascended vertically on the posterior surface, then divided into three smaller 
branches, each of which after a very tortuous course disappeared within the ovary 
at or near the base of one of the cystic swellings. Tho ovarian ligament was about 
5 mm. in length from its sectioned end to its ov.arian attachment. It appeared 
normal. 

On vortical section there was seen, situated near the center of the ovary, an 
oval cavity which measured 2.1 by 2.2 cm. in its vertical and transverse diameters, 
respectively. Its greatest anteroposterior diameter was 1.9 cm. The cavity cont.ainod 
a small embryo and was flllcd with liquor amnii. The embryo was attached to the 
cavity wall by a short cord. The cavity was lined with a glistening amniotic mem- 
brane. The tissue surrounding this cavity was reddish brown in color, .and fairly 
firm in consistency. Near the external surface of the ovarian mass were a few 
small cavities, resulting from incisions of some of tho small cysts, seen on the 
external surface of the mass. The cavity was located at a distance of G mm. from 
the inferior surface of the ovary: that i.s, the thinnest portion of the sac wall, at 
which point w.as the attachment of tlic placental anlago (where the cord joined with 
the amnion). A distance of 1.9 cm. separ.atcd the cavity from the superior surface 
of the mass: this represented the greatest distance of the cavity from the external 
surface, or the thickest portion of the sac wall. 

The embryo measured, from the extreme tip of its cephalic end to the tip of its 
caudal end, 15.5 mm,; this was with its body bent. It measured from tho small 
projection, which occurred just below the head to its caudal extremity, 12.5 mm. Its 
body was somewhat flattened transversely, which increased the anteroposterior di- 
ameter, and diminished the transverse diameter. The anteroposterior diameter, just 
above the umbilical region was 7 mm., while the transverse diameter was 4 mm. 
throughout. Pour small limb buds, indicating the site of future extremities, were 
present. The optic vesicles were seen as two very dark circular spots on each side 
of its head. Its sex could not be ditferentiated. A part of the amnion covered 
the upper part of tho body of the embryo. The cord presented one twist; it meas- 
ured 7.5 mm. in length and 15.0 mm. in diameter. Udien the specimen was im- 
mersed in water, the cord kept the embryo, which floated, attached to the sac wall. 
There was no macroscopic evidence of a placenta. The cord joined with and ap- 
parently became continuous with the glistening amniotic membrane lining the wall 
of the cavity. 
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some were empty. The muscular coats of the arteries were very thin in places and 
showed many hyaline changes in the media. Small areas of extravasated red blood 
cells were present here and there in the ovarian stroma. Two sections from the 
cortex from different portions of the sac wall exhibited graafian follicles. Three 
were present in one section, and appeared normal. One of the follicles was 3 mm. 
in diameter. Two follicles showed the mcmbrana granulosa with an external and 
internal tunica, and portions of a cumulus oophorus. One follicle showed an un- 
developed ovum. In another section a relatively large follicle was flattened out 
by pressure and in it one could make out only the membrana granulosa and the 
tunica internus and externus. Several primordial follicles were seen in this section. 
Two sections from different portions of the .sac wall showed corpora albicantia — one 
was of relatively large size; these sections contained no follicles. In the section 
that showed villi within the ovarian stroma, there were noted groups of polygonal 
cuboidal cells with round, central, deeply staining nuclei, that had a pale cytoplasm. 
It was easily apparent that they were not stroma cells, and on close scrutiny it was 
seen that they were derived from the Langerhans cells of the villi ; and in places the 
connection between these cells and the rdlli could be made out. In the stroma areas 
nearest the blood clot and especially near the hilus were groups of altered lutein 
cells; they had lost their yellow pigment. The cells were relatively large, i)olyhedral 
or octohedral in shape, with a cytoplasm that did not stain. The nucleus was cen- 
tral, and contained a definite nucleolus. In other portions of the stroma, which 
showed the greatest pressure changes, these cells occurred often in single rows sur- 
rounded by stroma, and their characteristic morphologj’ was not so evident. At the 
edge of the blood clot, they frequently occurred singly surrounded by hyalinized 
connective tissue, hlany showed degenerative changes; vacuolation was the most 
frequent alteration. A few of the cells showed yellow pigment, which, however, 
was not the characteristic pigment of lutein cells. The preserving fluid probably 
dissolved out the pigment from these cells. Hyaline degenerative changes of the 
stroma was present in many places. In certain places there was marked proliferation 
of the stroma connective tissue along the edges of the blood clot; the young fibro- 
blasts extended into the clot in many places, representing an attempt and organiza- 
tion. Foci of necrosis and leucocytic infiltration were also scattered throughout 
the stroma; the leucocytes undoubtedly acting as phagocytes. In one section numer- 
ous eosinophiles were present in the stroma. The layer of germinal epithelium on 
the external surface was represented by groups of cuboidal cells here and there 
on the free surface of the ovarian cortex, among which no germ cells were dis- 
tinguishable. There was no evidence of a tunica internus or externus surrounding 
the gestation sac. Tlie site of placentation showed only villi and intervillous spaces 
filled with blood. There were no decidual cells seen in any of the sections. There 
was nothing in this case to suggest endometriosis as a causative factor. 


Ch’en, K, 0.; A Case of Pregnancy at Term Complicated by Complete Atresia 
of the Vagina, Chinese 1^1. J. 50: 917, 1936. 

The patient in the third month of pregnancy went to a woman in her native 
town, who gave her a medicated tampon for vaginal application in the hope of 
inducing an abortion. The tampon contained some caustic material, probably a 
crude potash preparation. The application resulted in complete atresia of the 
vagina necessitating a cesarean section, followed by total hysterectomy. Recovery 
was uneventful. 


C, O, Maland. 



WARPIELD-WRIGHT : INTRAFOLLICULAR OVARIAN PREGNANCY 867 


evidence of inflammation. Outside tlie muscular layer in two sections, there was 
some extravasation of blood between the two layers of the broad ligament (due to 
trauma at operation). Tlie fimbriae were normal. 

Mesosalpinx was represented by a number of blood vessels and a few epithelial- 
lined tubules surrounded by connective ti.ssue. "Many of the arteries were well de- 
veloped, as shown by their niarhod muscular walls. No inflammatory reaction or 
hemorrhage was noted. 

Sections from the sac wail showed internally fetal membranes, externally ovarian 
stroma, separated by a blood clot which comprised the greater part of each section. 

The fetal mcmhrnnrs were composed of a normal amnion that was intact, in which 
the clear cuboidnl epithelial cells were characteristic. The amniotic mesenchymal 
layer blended in many places with the chorionic mesenchymal laj'er; elsewhere it was 
connected by a few delicate strands of connective tissue. The cells constituting the 
amniotic and chorionic connective li.ssuc were for the most part spindle-shaped, al- 
though in places some were stellate. Adjoining the chorionic mesenchymal layer was 
a well-marhed troiihobhist ; the cells comprising it had round small or oval nuclei 
rich in chromatin. The cytoplasm was clear. These colls occurred in groups, a 
few singly, separated by blood spaces. A small amount of canalized fibrin was 
present associated with these cells, Tlie cells were polygonal and sent out rayed 
processes. 

The layer of hlootl clot: Tliis layer made up most of tlie wall of the gestation 
sac; beginning with the trophoblnst internally, it extended to the limiting ovarian 
stroma externally. Concentric lainellation was present. Eacli section showed numer- 
ous chorionic villi, completely surrounded by rod blood cells in the intervillous spaces. 
Many villi wore normal ; others sliowcd degenerative changes. The external .‘ijmcytial 
laj’er with an internal layer of cuboidal Langerhans cells was distinctly seen in 
many of the villi; some sliowcd only the Langerhans cell layer, while in others only 
the sj'ncytium could be made out. Mj'xomatous tissue completely filled some of the 
villi; other villi showed one or more thin-walled small blood vessels containing eryth- 
rocytes, Tlie Langerhans colls were clumped in placc.s, forming several rows 
of nuclei. The sjmeytium sent out pointed processes here and there into the blood 
clot. In a few places villi were seen beginning as out-shoots from the trophoblast. 
In one section one or two villi were seen in direct contact with the ovarian stroma, 
without any interposition of blood or flbrin. The degenerating villi did not take the 
stain well, and the cell outline was lost. The nuclei were entirely absent in many 
places, while in others the nuclear chromatin was represented by numerous small 
granules scattered throughout the cytoplasm, which stained deeply with hematoxylin. 
Hyaline degeneration was present in some. Some of those necrotic villi were com- 
pletely surrounded by polymorjihonucloar leucocytes, which also had replaced the 
mj-xomatous core of these villi. All stages of cell destruction to absolute coll dis- 
integration and disappearance wore present. A well-defined fibrin layer was present 
m the outer zone of the blood clot, which lay between the villi and the ovarian 
stroma except in one section where the villi were lying in the ovarian stroma. 

Foci of necrosis and leucocytic infiltration interrupted the continuity of the fibrin 
layer in a few places. 

Ovarian stroma: This formed the external boundary of the blood clot. It was 
thickest near the hilum and became very thin below. It was thinnest opposite the 
point where the cord became continuous with the amnion, at which site it was repre- 
sented by a layer of cells about a dozen rows in thickness. These cells were flat- 
tened out as a result of pressure exerted by the clot and contained very few blood 
vessels. The stroma was intact throughout, and showed no point of rupture. The 
stroma near the hilus was most abundant and showed little or no pressure changes. 
Here it was very vascular j many of the blood vessels contained red blood cells; 
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Blood for autotransfusion has been obtained by various methods, treated in many 
different ways and administered to the recipients by a variety of technics. In 
gynecology and general surgery, the blood escaping from tubal pregnancies or from 
ruptured viscera has been allowed to remain in the peritoneal cavity for absorption. 
At other times it has been removed from the peritoneal cavity by a suction apparatus 
or a syringe or has even been dipped up by cups or squeezed out of tampons and 
then returned to the patients’ veins. In general medicine, especially in blood dis- 
orders, it has been procured from the patients’ veins, treated by radium, x-ray, 
chemicals, or kept in an incubator before being returned to the circulation. In 
obstetrics, blood obtained from the placenta has been given by rectum. Farraris 
in her article, describes a technic similar to the one employed by me. She used this 
form of transfusion in patients where blood had escaped into the peritoneal cavity 
during hysterectomy and from tubal gestation. 

Sampsoni" in two articles published several years ago showed, by the injection 
of the blood vessels of myomatous uteri, that there is a great increase in the blood 
supply of uteri containing these tumors and that the subserosal veins of the uterus 
and tumors are greatly enlarged. MacFeei^s states: “It is a matter of common 
observation that fibromyomata of the uterus, whether pedunculated or sessile, fre- 
quently present large, tortuous, thin walled, subserous veins. It occasionally happens 
that one of these large vessels becomes ruptured producing serious intraperitoneal 
hemorrhage.” These engorged veins are readily accessible for recovering the blood 
present in the large myomatous uteri. 

In order to learn liow mueh blood may be removed with uteri which 
contain myomas and also with uteri which are free of gross pathologic 
changes, the following data were coUeeted by me and are presented in 
the accompanying tabulations. During panhysterectomy the blood sup- 
ply of the organ was cut between clamps or sutures so that whatever 
blood the organ contained was removed vdth it. As soon as the speci- 
men was removed, it was placed in a basin, the clamps or sutures were re- 
moved and the blood was allowed to escape from the nterus. Forty uteri 
were studied in this manner. Twenty-five of these uteri were grossly 
normal and had been removed for various reasons. The remaining fif- 
teen uteri contained myomas of various sizes. The normal-appearing 


Table I. The Weight axd Amount of Blood in Myomatous Uteri 


HOSP. NO. 

AGE OF PATIENT 

WT. OF UTERUS 
IN GM. 

AMOUNT OF BLOOD 
DRAINED 

C.C. 

C8S1 

47 

2830 

270 

123S0 

48 

4100 

425 

6788 

46 

2100 

20 

453 

44 

2730 

220 

1185 

28 

840 

24 

25442 

45 

2690 

240 

422-35 

55 

1810 

250 

4749 

47 

3960 

410 

10840 

38 

2230 

210 

2786 

46 

1360 

100 

1907-35 

42 

1580 

200 

5403 

47 

1360 

160 

10140 

36 

1910 

270 

276-35 

42 

2880 

380 

8599-33 

46 

9971 

950 



AUTOTRANSFUSION WITH BLOOD FROIM LARGE 

]\n"0]\rAT0us uteri 


Arthuk J. Wallingford, ]\LD,, Albany, N. Y. 

(From ihc Gynccoloffiml Department of the Alhnny Dospxtdl and the 
Athany Medical College) 

T ransfusions are often empbved for tlie satisfactory recovery of 
patients -wiio liave liad in.yoinalons ntcri removed. In tliis paper I am 
presenting a practical method for antotransfnsion in which the blood 
in the myomatous uteri is recovered and returned to the patient. This 
procedure, used suece.ssfully in two cases, has been prompted by the fol- 
loAving observations: first, a large amount of blood almost invariably 
escapes from the specimen after it has been removed and placed in a 
basin, and second, the presence of frequently engorged subserosal veins 
of uteri containing large myomas. 

The advantages of this method are that there is no necessity of another 
donor and the lilood is immediately available when urgent]}’’ needed. 

Coltis,! in liis discussion of the value of auto Wood transfusion, states: “In 
the event of severe hemorrhage into the abdominal cavity, whether it is before or 
during operation, it is not good surgery to throw away the blood. This method of 
returning it to the patient is simple, safe, and effective. It is a conservative measure 
which is worthy of more general use. ’ ’ 

Moreover there is no fear of the foreign protein reaction which may 
follow in so-called true blood matching. 

Levine and Segalls in their studies on posttransfusion reactions state: “A long 
operation in whicli ether is used alters the patients’ scrum as regards its hemoag- 
glutinin properties. This is not permanent but disappears in the first twenty-four 
hours after operation.” 

Autotransfusion, autohemofusion, and autoinfusion are used synonymously in the 
literature. Autotransfusion was employed successfully in 1914 by Johannes Thiess 
of Leipzig. He reported three cases of ruptured ectopic pregnancy where he pro- 
cured the blood free in the peritoneal cavity and returned it intravenously to the 
patient. Previous to this time the English mentioned the advisability of autotrans- 
fusion and used it in several cases of leg amputations. Lichtenstein^ in 191S re- 
ported its use in 39 cases of extrauterine pregnancy. The first article on this sub- 
ject to appear in this country' was published by Wliites in 1923. Autotransfusions 
in ruptured tubal pregnancies have been reported by May,c Cottis,i Maynard and 
Eees,r Appleby,8 Love,o and Bicci and Di Palma,ro and others. In 1923 Burchn 
summarized 164 cases, all European, with only two deaths. Davis and Cushingia 
described a method for autotransfusion, using the blood lost during prolonged neuro- 
surgical operations. Grayis obtained the blood after splenectomy and used it with 
good results. Coleyi4 reported a case of autotransfusion where the blood from a 
traumatic ruptured spleen was employed. Recently IVatson and Watsonis reported 
the successful use of autotransfusion in the treatment of a patient who had a 
laceration of the heart. 


SG9 
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taclied is extended to the specimen. The suction flask and tubes are all sterilized 
before operation. The instrument nurse -washes out the flask and tubing -with normal 
saline and then places 40 c.c. of 2 per cent sodium citrate solution in the flask. ' It 
is now ready for use. In the cases reported, a No. 12 gauge needle was inserted in 
the large subserosal veins of the uterus and those of the mesosalpinx. These veins 
were very large in both cases. Continuous suction could not be employed because 
the wall of the vein would collapse against the opening in the needle. This difficulty 
was overcome by compressing the tube and shutting off the suction and allowing the 
veins to be fllled by gravity or massage. In the first case 500 c.c. of blood was ob- 
tained from the uterus and in the second case 380 c.c. of blood. 

The operator can proceed without difficulty while the suction is working. Now 
and then the instrument nurse rotates the flask containing the blood, citrate, and 
saline solutions. After sufficient or all the blood is obtained, the instrument nurse 
filters the blood through at least twenty tliicknesses of gauze and measures it. If 
more of the 2 per cent citrate is needed to make the citrate solution 10 per cent 
of the total volume, the necessary amount is added. Wliile the blood is being pre- 
pared, an interne starts an intravenous injection of normal saline, so that he is 
ready to give the citrated blood as soon as it is filtered. The blood is kept at body 
temperature by immersing the flask in warm water. In the two cases reported by 
me, the transfusion was completed before the abdominal operation was finished. On 
account of the possibility of malignancy being present in a myomatous uterus, either 
in the form of sarcoma or an associated adenocarcinoma of the uterine mucosa, even 
in women before the menopause, it would be wiser to collect the blood, but not use it 
until after the uterus has been removed and incised. If necessary, frozen sections 
can be made and examined. 

Although the cubital vein has usually been used, any vein, even a large vein of 
the omentum, can be used if the brachial vessels are collapsed and the abdominal 
cavity is exposed. 

Citrated blood has been used without danger. "Wlien one considers that if 1,000 
c.c. of citrated blood are given, the patient receives only 2 gm. of sodium citrate. 
This method may be considered feasible since over twice that amount of sodium 
citrate may be safely given to the patient. 

CONTRAINDICATION TO THE USE OF AUTOTRANSPUSION IN 
GYNECOLOGIC OPERATIONS 

The contraindications to antotransfusion are three: infection, malig- 
nancy. 

A careful examination of the peritoneal cavity for evidence of -infee- 
tion should be made at the time of operation. If any such evidence is 
found, the blood should not be used. It is also possible that bacteria 
may be introduced into the blood stream of the patient as a result of 
faulty technic. 

The greatest contraindication to this procedure in myomatous uteri is 
the possible presence of sarcomatous changes in the myoma or an asso- 
ciated carcinoma of the uterine mucosa. A large percentage of women 
between thirty and forty years of age have uterine myomas. Some of 
these wiU have malignant changes of the uterus in later years. Since 
uncomplicated myomas usually decrease in size after the menopause, any 
increase in size of a myomatous uterus after that time should be looked 
upon as an indication of possible sarcomatous change in the myoma. 
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uteri weighed from 95 gm. to 152 gm. and yielded not more than 5 c.c. 
of blood. The fifteen uteri containing myomas weiglicd from 840 gm. to 
9,971 gm. and drained from 20 c.c. to 950 c.c. of blood. 

Obviously there is a fairly const ant. amount of blood drained from a 
normal-sized uterus, while the blood obtained from myomatous uteri 
using similar methods is greater. Moreover, the amount of blood obtained 
from a myomatous uterus is not dii-cctly proportional to tlie size of tlie 
tumor. Even fairlj* large myomatous uteri may sometimes contain very 
little blood, as .shown in Table I. 


TECHNIC 

In the tvo cases reported in this paper blood was obtained from myomatous 
uteri before removal but after their blood supplies had been ligated or clamped and 



Fig. 1. — A large myomatous uterus after its removal is shown. A needle is 
inserted in a large uterine vein between the layers of the broad ligament. Tlie 
flask at the right is situated on the instrument table. The tube inserted in the rubber 
stopper of the flask is a continuation of the tube witli the needle inserted in the 
vein. The tube from the side limb of the flask is continuous with the bottle on the 
floor near the radiator. Another tube extends from this same bottle to the radiator 
which is the source of suction. 


then immediately returned to the patients’ circulation by intravenous transfusion. 
The apparatus used for recovering the blood from these myomatous uteri is a suc- 
tion outfit similar to the one ordinarily employed in recovering fluids in the course 
of abdominal operations. This consists of a source of suction which, in the operat- 
iug room of the Albany Hospital, is the radiator. A large bottle with a two-holed 
rubber stopper is placed on the floor near the radiator. Through one opening in the 
stopper a glass tube with a rubber delivery tube is attached to the source of suction. 
Through the other opening a tube is connected with a suction flask on the instru- 
nient table as shown in Pig. 1. The suction flask on the instrument table is plugged 
with a one-holed rubber cork. Prom a side limb in the flask a tube is attached to 
the source of suction. Through the hole in the rubber stopper a tube with needle at- 
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used because of the fear of contamination from the cervix. The uterus, after the 
removal of the blood, weighed 9,971 gm. The patient was discharged in good con- 
dition on Dec. 23, 1933. 

Case 2. — Mrs. H. K., aged forty-two years (No. 27G-35), and the mother of one 
child, was admitted to the Albany Hospital, Jan. 8, 1935, complaining of profuse, 
vaginal bleeding of four weeks’ duration, increasing weakness, and shortness of 
breath. Her menstrual periods began at the age of fourteen, recurred at intervals 
of twenty-eight days and lasted for about five days. However, in the past few 
months, the flow had been increasing in amount and duration. The only other sig- 
niflcant fact in her history was a loss of twenty pounds in the past six months. This, 
she explained, was due to a self -regulated rigid diet. 

The patient was well developed and well nourished. Her heart and lungs were 
normal. The abdomen was moderately distended by a hard. Arm tumor mass which 
extended from the symphysis to about two fingerbreadths above the umbilicus. 
Hemoglobin was 51 per cent and red blood count 3,400,000. 

Hnder ether anesthesia, a large multinodular myomatous uterus and the left 
tube and ovary and appendix were removed by Dr. Sampson. After its blood supply 
was ligated, 380 c.c. of blood were obtained from the uterus. Tliis blood was properly 
citrated, filtered and returned to the patient’s circulation. The patient made a 
normal convalescence and was dischai’ged Jan. 27, 1935, in good condition. The 
uterus, after the removal of the blood, weighed 2,690 gm. 


SUMMARY 

1. Aiitoti’ansfusion is a standard procedure in the Gynecological Serv- 
ice of the Albany Hospital. 

2. In selected cases blood may be obtained from a myomatous uterus 
during the operation or after the uterus is removed and returned to the 
patient intravenously as soon as the operator is sure that malignancy 
is not present in tlie uterus. 

3. A simple technic for this purpo.se is described. 
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Approximately SO per cent of the patients with cancer of the body of 
the uterus are past the menopause. This coincides with the percentages 
obtained from my study'® of the cases of carcinoma of the body of the 
uterus occurring in the Gynecological Service of the Albany Hospital 
from 1921 to 1931. A large percentage of the patients with cancer of 
the body of the uterus also liave uterine myomas. In view of the above 
clinical data, any woman at or after the menopause who complains of 
uterine bleeding, even if myomas arc present, should have either a 
panliystercctomy or a diagnostic curettage if for any reason the former 
is contraindicated. In the latter instance, the blood of the specimen 
should not be used for transfusion purposes if malignant changes are 
present in either the endometrium or myometrium. If tliere is any sus- 
picion of the possibility of either form of malignancy being present in 
a case the blood may be obtained and kept until a microscopic report of 
a frozen section is secured. 


RKFORT OF CASES 

Case 1. — Mr.s. B. J., uged forty-six years (No. S5D9-33), married and the mother 
of three children, was admitted to the Albany Hospital, Nov. 25, 1033, complaining 
of incontinence of urine while standing, enlargement of the abdomen, weakness, and 
prolonged profuse menses. Her present history dates back at least six years when 
she was seen by a phy.sician who told her that the enlargement was due to a preg- 
nancy. Menstruation began at the age of fourteen years and has always been 
regular, the flow lasting from four to five days. During the past year the flow has 
increased in amount and duration and recently has given rise to the symptoms of 
secondary anemia. 

The patient was well nourished but her mucous membranes were pale. She had 
d3'spnea on slight exertion, even talking. The heart and lungs were normal. The 
abdomen was enlarged b^' a tumor mass arising in the pelvis and extending to the 
ensiform cartilage. This mass was hard and the percussion note over it was dull. 
■There was tjunpanj- in the flanks. There was slight edema of the extremities. 
Pelvic examination showed that the tumor was evidently of uterine origin. The 
examination of the urine was negative. The blood Wassermann test was also nega- 
tive. Her hemoglobin was 50 per cent, white cell count 10,000, and red blood cells 
3,950,000. 

The patient was given the usual preparation for operation and matched for 
transfusion. Three acceptable donors were made available. Under ether anesthesia, 
a large myomatons uterus was found extending to the diaphragm and not adherent, 
with subserosal veins 1 cm. in diameter. The entire uterus, both tubes and ovaries, 
and the appendix were removed bj' Dr. J. A. Sampson. 

During the operation, after the blood supply of the uterus had been clamped or 
ligated, 500 c.c. of blood were obtained by me from the uterus by first inserting a 
No. 12 gauge needle into available large veins, including the large subserosal, the 
uterine veins, and the veins of the mesosalpinx, and then aspirating the blood by 
suction. Since the blood would not fill the veins as readily as if the arterial supply 
"ere intact, it was obtained by alternatelj' appljdng suction and allowing the veins 
to fill by external pressure. The blood was citrated, filtered and given intravenously 
to the patient by gravity. After the removal of the uterus and cervix, 450 c.c. of 
blood were obtained by allowing it to drain from the tumor. Tliis blood was not 
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Fig. 2. — Section through the tumor proper, showing the papillary cystadenomatous 

character of the growth. 



Fig. 3. — Section through the inter.stitial portion of the right tube. Note w'oinian 
tubuies (A) along the course of the faliopian tube, part of the lumen of which (B) 
appears in the section. 



UTERINE PAPILLARY CYSTADENOi\IA OF WOLFFIAN BODY 

ORIGIN 


Chakles C. Weitz^ian, M.D., Fredeuick Sheer, M.D., and 
SlLHC H. PoLAYES, M.D., BROOKLYN, N. Y. 

(From the Department of Fathology, Cumberland Street Hospital) 

A SUKVEY of the literature of the last twenty-five years reveals a prodigious 
number of articles under the headings. of “adenoniyoina” and "adenomyosis” 
of the uterus, but few cases, if any, of true papillary cystadenoma of the uterus 
have been described as such. 

C. J., Porto Eican, thirty-eight years of age, married for fourteen years, was 
admitted to the Cumberland Hospital of Broolcl}-n on March, 1935, complaining of a 
mass in the lower abdomen for two years. She had no iiain or other associated symp- 
toms and was normal in cverj' respect. Menstruation began at the ago of fourteen. 
She was menstruating at the time of admission to the hospital and her last normal 



Fig. 1 — Gross specimen showing tumor (A) situated in the upper portion of tlie 

uterus (U). 

period occurred a month previously. She had one pregnancy which ended in a 
spontaneous miscarriage (date unknown). Abdominal examination revealed a 
movable mass, about 9 by 12 cm., in the lower abdomen, arising from the pelvis, which 
by bimanual examination was apparently part of the uterus. No tenderness was 
noted in either the region of the mass or the uterus. The cervix was in the vaginal 
axis and the adnexa were not felt. 

The blood Wassermann and the Aschheim-Zondek tests were negative. Freopera' 
tive diagnosis: Pibromyoma uteri. , Operative diagnosis: Fibromyoma uteri and 
chronic bilateral tuboovarian disease. Operation: Supracervical hysterectomy, 
bilateral salpingo- oophorectomy. The wound healed by primary union and the 
patient made an uneventful recovery. 

PATHOLOGIC REPORT 

Gross specimen: (Fig. 1.) Consisted of uterus and adnexa. The uterine wall 
was smooth and ovoid in shape, soft in consistency, and the uterus measured 10.5 
cm. in length, 7.5 cm. in width, and 5.5 cm. in anteroposterior diameter. The 
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DIABETES INSIPIDUS AND PREGNANCY 


S. D. Soule, M.D., St. Louis, Mo. 

(From the Department of Ohstetrics and Gynecology, Washington University School 
of Medicine, the St. Louis Maternity and Barnes Hospitals, and the 
Washington University Clinics) 

FAIABETES INSIPIDUS has been studied extensively, but infrequent mention is 
made of pregnancy as a complicating factor. It is not the purpose of this case 
report to analyze the literature in great detail. Momiglianoi (1929) in an extensive 
monograph, collected a total of thirty-one cases from the literature to that date and 
reported two cases of his own. Since then, three further cases (Anselmino and 
Hoffman,2 Artaud,^ DieteU) have been reported. Findings of significance have been: 
(a) Consistent lack of relationship to possible pituitary lesions as demonstrated by 
x-ray changes in the sella turcica, (b) infrequent relationship to positive Wasser- 
mann, (c) rather frequent incidence of premature labor, and (d) uniform response 
to posterior lobe pituitary medication. The possible undesirable effect of extensive 
use of posterior lobe extracts during pregnancy, especially during the latter months 
of gestation, must be considered. 

Diabetes insipidus may be present before the onset of pregnancy or the disease 
may make its appearance during gestation. In the latter state (diabetes insipidus 
gravidarum) subsequent to the termination of the pregnancy the diabetes insipidus 
may disappear or remain as a disease condition. The number of cases of diabetes 
insipidus present only during pregnancy and absent during the interim between 
pregnancies is rare. Thus the pregnancy is usually considered as purely coincidental. 
The case reported here was one in which conception took place about three months 
after onset of the diabetes. 

G. van I., white, thirty years old, no constitutional disease, in good health. Measles 
was the only childhood disease. Patient married fourteen years. Seven previous 
pregnancies, three of which were observed in this clinic, all uneventful. Menstrual 
history normal, last regular period, Dec. 0, 1933. Plowed scantily in January, Feb- 
ruary, and hlarch, 1934. Tliis oligomenorrhea was an associated finding and was 
not due to pregnancy. 

Weight averaged 152 pounds, present 182 pounds, entire gain since onset of 
present illness. 

In the latter part of December, 1933, the patient noted a sudden thirst. Prom 
that acute onset, when she felt otherwise well, continued a severe polydypsia and 
poljTiria. The intake and corresponding output was 12 to 14 quarts of fluid per 
day. The Jan. 9, 1934, menstrual period was very scant, an unusual occurrence with 
her, so she came to the Washington University Clinics for the first time on Feb. 16, 
1934. It was thought that she was not pregnant. She was referred to the Medical 
Clinic because of the polydypsia and polj-uria. An intranasal application of pitu- 
itary extract (posterior lobe) was administered witli prompt relief for three hours. 
The patient was transferred to Dames Ho.spital for observation and study. 

Physical examination showed a well-developed, obese, white woman; short, broad 
physique, weight 182 pounds. Normal in all respects except as noted. Basal 
metabolism rate, 6 per cent, plus. Blood Wassermann, Kahn, Ifline, negative. 
Average fluid intake before onset of medications was 7,000 to 14,000 c.c. a day with 
an average urinary output of 10,500 c.c. I'he specific gravity of the urine was 
1.0005 to 1.005. 
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specimen was opened from the right lateral surface. The endometrial cavity was 
found to he a narrow, cre.«ccntic slit which extended to a lieight of 3 cm. from 
the lower pole. The cavity could be traced to the left tube, but on the right side 
it was lost and its continuity could not be established with the right tube. 

An intramural, pale pink, cystic, trabeculated mass 5 by 6 by 4 cm. occupied 
the greater portion of the uterine body and fundus, and contained a large number 
of discrete cystic structures of varying size which were mucoid in appearance and 
were tilled with a clear colorless fluid. The main wall was completely surrounded 
by myometrium and merged imperceptibly with it. 

The tubes were thickened, cj’stic, and retort-shaped. The fimbriated ends 
were sealed. On section, the tubal lumina were found to contain a viscid, chocolate- 
colored content. 

The ovaries were small, intimately adherent to the tubes, and on section presented 
a sclerotic appearance, with several small follicular cysts, and hyalinizcd corpora 
albicantes. 

Microscopic: (Figs. 2 and 3.) The tumor was composed of interlacing cystic 

and papillary structures which were lined by epithelium, varjung from low cuboidal 
to tall columnar, both ciliated and nonciliated cells, and supported by a stroma of 
muscle and connective tissue, but nowhere in the stroma could endometrium be 
demonstrated. Serial sections failed to establish continuity between the newgrowth 
and the endometrium. Sections through the interstitial portion of the right tube 
and including a small area of the cystic mass disclosed the interstitial portion of the 
tube, and there were in its vicinity numerous ducts and glandlike structures, varjing 
in size and shape. They were lined by cells which wore both ciliated and nonciliated 
and which varied from low cuboidal to tall columnar, directly imbedded in the 
muscle tissue of the uterus, with no communication with the tubal lumen. These 
structures were histologicallj’ recognized as epoophoron-like (wolfSan body rests). 
A number of these ducts and glandlikc structures were cystic, some were papillated 
and showed a striking similarity to the histologic picture of the uterine intramural 
newgrowth described above. The tubal walls presented a chronic inflammatory 
process. Sections of the ovary showed a chronic oophoritis and several follicular 
cysts. 

DISCUSSION AND CONCLUSION 

In the opinion of the authors, this tumor is probably of wolflian body origin. 
Notwithstanding Cullen's view that one cannot differentiate from the liistologic 
picture a wolffian or miillerian origin of intramural cysts, the histologic picture 
of this newgrowth is apparently not of endometrial or tubal origin as e\’idenced 
by (a) the failure to trace continuity to either of these structures by serial sections 
as well as by (b) the absence of endometrial stroma in the tumor. On the contrary, 
the histologic picture of the newgrowth more closely simulates that of the epoophoron 
(wolffian body rests). This is in conformity with the observation of Ivanov, 
whose work shows the part played by the wolffian body in the formation of 
the uterine wall. Mercado has demonstrated that the location of these wolffian 
body rests may be at the cornua, in the fundus, or along the lateral wall of 
the uterus. The structure and location of the mass in this case therefore may be 
considered a papillary cystadenoma of wolffian body origin and as such should bo 
recognized as distinct from the adenoniyomas of heterologous origin. 

847 Eastern Paricivay 

1325 East Ninth Street 
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Various brands of whole posterior -lobe pituitary powders were administered by 
nasal insufSation.s. e Only one of these products proved to be consistently efCective. 
Within a few days it was noted that four to live nasal insufflations daily controlled 
the thirst and polyuria effectively without any discomfort to the patient due to the 
treatment. 

Soon after the condition was under control, the patient reported complete amenor- 
rhea. The nasal insufflations were not interrupted. Throughout the pregnancy the pa- 
tient was observed at intervals in the clinic and in the hospital. Blood chemistry, 
basal metabolism, blood volume, ophthalmoscopic examination, etc., were repeated at 
intervals with the hope that some pertinent information might be obtained (Table I). 

After institution of posterior lobe nasal insufflation therapy, the fluid intake 
averaged by months was between 3,500 and 2,100 c.c., and the average urinary out- 
put was 3,400 to 2,100 c.c. Careful consideration of the daily intake and output 
record revealed no information of importance, except the return to a normal intake 
and output when pituitary extracts were administered after temporary cessation of 
treatment. 

No untoward symptoms were noted until Dec. 11, 1934, at about the thirty-seventh 
week of gestation, when for the first time painful, irregular uterine contractions 
were noted following insufflation intervals. Not every insufflation was followed by 
uterine contractions, but the response was more marked as term approached. On 
Jan. 2, 1935, a normal 3,510 gm. baby was born spontaneously after an eight-hour 
labor. Absolutely no abnormalities in the character of labor were noted. The child, 
now two and one-half years old, is perfectly normal. 

The patient, two and one-half years after termination of the gestation, is in the 
same physical condition as she was as soon as posterior lobe medication was begun. 
The diabetes insipidus is well controlled by posterior lobe pituitary nasal insuffla- 
tion in approximately the same dosage and frequency of medication as previously. 

SUMMABY 

The history of onset of disease and clinical course is typical of diabetes insipidus. 

Physical examination and laboratory findings are all witliin physiologically normal 
limits. This includes blood chemistry, blood volume, blood counts, basal metabolism, 
x-ray studies, ophthalmoscopic examination, and visual fields. 

The patient was advised to use the posterior pituitary powder insufflations as 
liberally as necessary to control the disease. During the last six weeks of preg- 
nancy, it is possible that not quite as much powder was necessary to maintain bal- 
ance. This observation was entirely subjective and not marked enough to be of 
importance. 

Not until the thirty-seventh week of pregnancy did the uterus respond to the 
medication by uterine contractions. 

The baby, now two and one-half years old, is a normal child. 

The patient at the present time requires essentially the same amount of medica- 
tions as when observed during pregnancy. 

The diabetes insipidus apparently was not influenced by the pregnancy. 
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right side of the chin, the external appearance was essentially normal. There 
were petechiae in the epicardium on the posterior aspect of the base of the 
heart and in the periosteum of the cranial bones. Numerous ecchymoses were 
found in the falx cerebri and the tentorium cerebelli, although the tissues were 
intact. The venous sinuses were normal, but the spinal fluid was blood tinged. The 
esophagus and the first portion of the jejunum w'ere congested, but the remainder 
of the gastrointestinal tract was normal. The other organs were essentially normal. 

Microscopic examination showed marked congestion of blood in the capillaries, 
and in the small bronchi of the lungs. The alveolar ducts and the alveoli, which were 
not completely expanded, were filled with particles of amber pigment and a few 



Fig. 1. 


red blood corpuscles. Some of the pigment was in the cytoplasm of the large 
mononuclear cells in the alveolar spaces and in the interstitial tissues. The cells 
of the peribronchial cartilage also contained this pigment. 

The spleen showed congestion in the pulp. Tliere were congestion of blood in the 
capillaries and hemorrhages in the interstitial tissue of the pancreas. The liver 
also showed marked congestion of blood in the interlobular veins, the sinusoids, and 
in the central veins, and hemorrhages in the interstitial tissue. In the liver cells 
there were large drops of pale pink homogenous material. Numerous small collec- 
tions of nucleated red blood corpuscles were scattered throughout the section. The 
kidneys showed the same picture of congestion of blood in the cortex and pyramide. 

Neurologic examination by Dr. L. D. Stevenson of the Department of Neuro- 
pathology, was essentially normal except for clotted blood in the subarachnoid 





FETAL DEATH DUE TO STRANGULATION DURING LABOR 


John B, Pastore, M.D., New York, N. Y, 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 
College and New Yorh Hospital, and the John E. Beriuind Free Maternity Clinic) 

’^HE case herein, described is reported because of the unusual findings associated 
* with the death of the fetus. 

The patient rvas a colored inultipara of twenty-three years of age. She had had 
three previous full-term pregnancies, the children all living and well. She was first 
seen at the Berwind Clinic on Oct. 25, 1933, in the thirtieth week of her fourth preg- 
nancy. The examination was essentially normal and the presentation was thought 
to be a vertex. The Wassermann reaction was three-plus, although it was negative 
one month prc\dously. The patient did not return for further examinations. 

On November 5, two weeks later, she was seen by a member of the staff because 
of the onset of labor. Tlie membranes ruptured at 10 on that day, and the 
patient was having mild pains wliich did not continue. Tlic cervix was thick and 
closed, and the presentation wa.s a breech. After observation it was decided that the 
patient was in false labor. 

True labor began at 8:30 a.m. on November 7, about forty-six liours after the 
rupture of the membranes. When first seen in her home at 10:10 a.m., the patient 
was in very strong labor. It was believed that the breech was presenting. The 
cervix was G to 7 cm. dilated and the presenting part was at the spines. No meconium 
was present. The fetal heart was extremely slow, around CO per minute. The fetal 
distress was thought to be due to the strong contractions, and consequently open 
drop ether was administered. However, twenty minutes later the fetal heart was 
lost, and labor was progressing rapidly. 

Fifteen minutes later the caput presented at the outlet. The head was in E. 0. A. 
position but poorly flexed. It was essentially a bregmatic presentation. As the 
chin was being delivered, both feet presented at the outlet, just under the chin. 
There were two loops of cord between the neck and the feet, but these were loose 
and easily slipped over the shoulders. The baby was then delivered in that position, 
with the feet delivering with the trunk. The fetal heart failed to respond to at- 
tempts at resuscitation. 

The baby was a normally developed female weighing 3,000 gm. The lower 
extremities were flexed at the hips and extended at the knees, so that both feet were 
under the chin. On the right side of the chin the imprints of the toes could 
readily be seen. There was congestion of the head and neck, the upper eyelids being 
swollen with blood. The photogi-aph was taken a few hours after delivery and 
shows the unusual posture as well as the edema above the neck. At the time of 
delivery it was felt that death was due to pressure on the neck vessels. 

Microscopic examination of the placenta by Dr. H. P, Traut showed leucocytic 
infiltration of the chorion denoting placentitis and probable infection of the amnion. 
The villi were not absolutely characteristic although somewhat suggestive of 
sypliilis. 

Postmortem examination was done twenty-four hours after delivery by Dr. H. 
S. Dunning of the Department of Pathology. Except for the edema of the head, 
the hemorrhages into the upper eyelids, and the imprint of the foot on the 
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A SIMPLE, SAFE AND ECONOMICAL CORD CLAMP 
H. Close Hesseltine, M.S., M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, The University of Chicago and 

the Chicago Lying-In Hospital) 

M any types of instruments and appliances have been devised and used to re- 
place ligation in the care of the umbilical cord of the newly bom infant. 
Ligation is still the most commonly used but its popularity is obviously waning. 
Any successful method must provide complete asepsis, proper hemostasis, and 
normal wound healing. Several instruments based upon various mechanical prin- 
ciples have been used satisfactorily, some of which have yielded better results than 
ligatures. Because of the cost of most, if not all, of these instrument.s, it seemed 
desirable to make a cheaper clamp equally as effective. 




Fie. 1- Fie. 2. 

Fie. — Perpendicular and horizontal views of the clamp. 

Fie. 2.' — Appearance immediately after birth with clamp locked in place. Within 
twenty-four hours the stump will be dry. 

) 

Such an apparatus should be safe, be simply constructed, be easily and quickly 
applied, and allow free inspection without manipulation. These requirements were 
fulfilled finally in a steel spring clamp. Bectangular strip steel could be substituted 
but to be equally as strong would have to be heavier and wider. 

This clamp is constructed from one continuous piece of wire* (Fig. 1). The 
two arms make a direct contact with each other when they are closed, as they have 
a slight convexity toward each other. One arm is cut longer and bent backward on 
the proximal side and then grooved in such a fashion that it provides a good catch 
or lock. The double loop spring portion at the opposite end gives the necessary 

•Mr. Angrabriglit of the Clinic-s’ Machine Shop made the original models. 
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space encapsulating the pole of the right temporal lohe. No abnormalities of the 
ventricles, basal ganglion, internal capsule, the brain stem, or cerebellum v'ere 
noted. 

The positive pathologic findings were therefore extreme flexion of the lower ex- 
tremities; hemorrhage into the upper eyelids; congestion of the head and neck; 
subarachnoid hemorrhage over the pole of right temporal lobe; congestion of lungs, 
liver, spleen, pancreas, kidneys, esophagus, and jejunum; ecchymoses of falx cerebri 
and tentorium cerebelli, and petechiae in the epicardium and periosteum of the 
cranial bones. 

DISCUSSION 

The clinical- picture and findings at the time of delivery suggested that death 
was due to strangulation caused by the pressure of the feet on the neck vessels. 
Tlie prenatal observations suggested a breech presentation, and this is supported by 
the unusual posture of the baby at the time of delivery. The pathologic findings 
are all consistent with this cause of death. Although at tlie present time there is 
considerable discussion as to just what the pathologic findings arc in cases of 
strangulation, it is admitted by most pathologists that the findings above mentioned 
are usuall}* present in those cases. Prematurity may bo responsible for the petechiae 
noted in this case. Although the baby weighed 3,000 gm. and was 55 cm. in 
length, the presence of nucleated red blood corpuscles in the liver indicated pre- 
maturity. The fact that the baby was delivered two months prior to the expected 
date of confinement supports the diagnosis of prematurity. This of course would 
accentuate the findings due to strangulation. 

Sj*philis may have been responsible for the premature labor although the placenta 
did not show the characteristic findings. The Wassermann reaction was negative 
six weeks before delivery but was 3-plus four Aveeks later. (The patient has 
had two other pregnancies since then. In 1935 she received a course of anti- 
syphilitic treatment during pregnancy although the Wassermann reaction rvas plus or 
minus. A 4,000 gm. baby in good condition was delivered in April, 1935. In May, 
1936, she was delivered of a normal 3,400 gm. baby and during that pregnancy the 
Wassermann reaction was negatiA'C.) 

Because of the findings, and in the absence of any other definite cause of death, 
it can be assumed that this mortality aa'us due to strangulation during labor. 

Prom an obstetric point of A'iew this case presents a possibility that might occur 
Avith external version. It is surprising that this has not been noted in such cases. 
This may be due to the fact that the patient had premature rupture of the mem- 
branes and that the spontaneous version took place shortly before labor. 


i 

Rosselli, C.: Dilatation of the Pregnant Uterus, According to the Law of Sfameni, 
Monitore ostet. ginec. (Bologna) 7: 529, 1935. 

The author refers to the writings of Sfameni and others relatiAm to a “di- 
astolic” state of the uterus during pregnancy. He shoAvs that the histologic 
structure of the Avail of the pregnant uterus is not like that of an organ subjected 
to positiAm pressure exerted by the groAving ovum, as is generally belicAmd, but 
that of an organ AA'hich expands by itself, by a process of acthm dilatation, a 
diastole, as Sfameni has asserted for the past thirty years. 


August F. Daro. 
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HUGtl LENOX HODGE 
A ]\Iaster Mind in Obstetrical Science 
Herbert Thoms, M.D., New Haven, Conn. 

M edical textbooks of a former generation for the most part are 
interesting only from the historical point of view. There are 
exceptions, however, for rarely we find among these faded volumes one 
which is so masterful in its delineation, so fraught with the truths of 
experience that we are able to view in clearer relief the real stature of 
a great mind of other days. Such a w’ork is The Principles and Prac- 
tice of Obstetrics by Hugh Lenox Hodge, published in Philadelphia 
nearly three-quarters of a century ago. Hodge’s 'work is the true 
progenitor of our modern American textbooks on this subject. Indeed, 
many of its fine lithographic illustrations have not been equalled, and 
much of its facility and clarity of description has not been surpassed. 
“This volume,” wrote Whitridge Williams, “which is a model of con- 
scientious observation, is undoubtedly the most original work which has 
appeared in America, and with few modifications is as valuable today 
as when first written.” 

• If we review the history of obstetrics in our country during the middle 
years of the last century, eminence seems to center around two names, 
Charles D. Meigs and Hugh L. Hodge, both of Philadelphia. These 
two leaders in medicine were unrivaled in their influence as teachers of 
obstetrics, and although the former was probably the more spectacular 
personality, the contributions of the latter evince a soundness and orig- 
inality that we are more prone to associate with true greatness. 

Hugh Lenox Hodge was a descendant of Andrew Hodge, a Scotch- 
Irish Presbyterian who emigrated to America in 1730. With two broth- 
ers he settled in Philadelphia, entering the mercantile business. A son 
of Andrew Hodge and father of Hugh Lenox Hodge, was Hugh Hodge, 
born in 1755 and graduated Horn Princeton College in 1773. Shortly 
after this he was apprenticed in medicine to Thomas Cadwalader, a 
noted physician and one of the first lecturers on anatomy in the new 
world. Duriug the Revolution Dr. Hugh Hodge became an army surgeon, 
was captured by the British and liberated on parole through the inter- 
ce.ssion of. General Washington. After the war he settled in Philadel- 
phia and in 1790 married Mary Blanchard of Boston. Hugh Hodge 
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flexibility without loss of tension. The two arms arc compressed into proper align- 
ment. The various dimensions are as follows: The diameter of the wire 17 to 18 
B & S gauge; length over all 6 cm. (2% in.); diameter of the coil spring 1.2 cm. 
(%c ill-) j the length of the hook or catch 0,4 cm. (% in.) ; length of arm 4 cm. 
( 1^/2 in.). These dimensions provide ample room for application without contamina- 
tion, yet the clamp is covered easily by the cord dressing, thus avoiding the dangers 
encountered with the larger, broader, heavier, and longer instruments. 

After clinical tests were made with the "model” clamps and their value was dem- 
onstrated, a sufiicient number of clamps of stainless steel wire were obtained* for 
routine use. Since Isov. 15, 3035, to the present time over 1,500 unselected babies 
have had their cords treated by this method. Since the systolic blood pressure of 
newly bom infants probably does not exceed 100 mm. mercury and these clamps 
prevent vascular leaks with pressures in excc.'^s of 250 mm. mercurj' and do not slip, 
there should bo no bleeding. This contention is verified by complete hemostasis in 
all applications. 

The clamp is applied and locked immediate!}' outside the margin of the squamous 
epithelium. The cord should then be cut 2.0 to 2.5 cm. (•% to 1 in.) above the 
clamp. It is important that this much tissue be left as a margin of safety (Pig. 2). 
The cord dressing is easily applied. No instrument is used in applying the clamp, 
and it may remain on until the cord stump falls off. However, if one desires, the 
clamp may be removed after twenty-four hours. Since it is covered with the dres.sing, 
the baby may be turned, moved and handled safely and without risk of injury yet the 
stump may be inspected at any time by merely removing the dressings. The cord 
dries promptly and usually drops off in three to seven days. Furthermore the heal- 
ing process has not only been enhanced but also has been extremely satisfactory. 

These stainless steel clamps have been used repeatedly without showing loss 
of quality. They are simple, safe, dependable, and very economical. 

A more detailed report will be made later. 


The American Spring- Coil Company, Muskegon, Michigan, made these clamps. 
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New York on the “Julius Caesar” on Sept. 8, 1818, and five months 
later arrived in India. Unlilce his preceptor, however, the voyage was 
a financial failure although his rich experience in the cholera hospitals 
at that time was to stand him in good stead during the cholera epidemic 
in Philadelphia in 1832. On his return to America he opened an office 
on Walnut Street and soon after was elected physician to the Southern 
■Dispensary and to the Philadelphia Dispensary. In the summer of 1821 
he was selected to teach the anatomy class of William E. Horner who 
was absent in Europe. Two years later he was appointed to the lecture- 
ship on Surgery in Chapman’s summer school, which later became the 
“Medical Institute.” This last appointment says Hodge was a turning 
point in his life and led him into medical teaching as a career. Not 
long after this an unexpected change in his career took place. Because 
of a gradual failure in vision he was led to abandon surgery and turn 
his attention to another field. He chose obstetrics. 

In 1828 Hodge married Margaret Asp inwall, the daughter of John 
AspinwaU, Sr., of Flushing, New York. To them were born seven sons, 
four of whom became clergymen and one who became a surgeon. 

When Thomas Chalkley James resigned his Professorship in Obstetrics 
at the University of Pennsylvania in 1834, William Potts Dewees was 
chosen his successor. However, because of ill health the latter was 
forced to withdraw and the chair became vacant. The leading candi- 
dates for the position were Hugh L. Hodge and Charles D. Meigs. In 
his innate modesty Hodge refused to exert himself for the position, much 
to the annoyance of friends who were working for him. The young 
candidate was finally prevailed upon to call upon the trustees. At his 
first visit to a very eccentric friend, after stating his errand he was 
told “young man, I should have thought better of thee, hadst thou not 
come.” This was the first and last visit of that nature that Hodge 
made. Nevertheless his friends continued to work and the campaign, 
for such it was, resulted in his election. He now joined the medical 
faculty with Nathaniel Chapman, Robert Hare, WiUiam Gibson, Wil- 
liam E. Horner, Samuel Jackson, and George B. Wood. 

His first term in the chair was not an unmixed blessing, for it was 
customary for the new professor to pay the trustees an entrance fee of 
$600, and furthermore these gentlemen had promised Dewees that the 
proceeds of the course after expenses had been deducted should revert 
to him. However, Hodge ’s connection with the University soon brought 
him a lucrative practice, patients coming from great distances, par- 
ticularly from the Southern States. 

His vision which had insidiously failed by 1850 had become so im- 
paired that he was unable to read ordinaiy written manuscripts. Ten 
years later when his volume Diseases Peculiar to Women was published, 
it proved to be the last effort made with his pen. In addition to this 
affliction, the years of the Civil War showed a great diminution in his 
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played a prominent part in tlie terrible epidemic of yellow fever in 1793 
and 1795, and it is probable that his labors at that time hastened his 
early death in 1798. 

Hugh Lenox Hodge was born in Philadelphia, June 27, 1796. His 
early education was gained under iMr. Tliompson at the gi’ammar school 
of the University of Pennsylvania and later at boarding schools in Sum- 
merville and New BrunsAvick, New Jersey. At the age of fifteen years 
he entpred the sophomore class at Nassau Hall, Princeton. Here at this 



Hugh Lenox Hodge 


time also as a student Avas his only brother, and in order to defraj'' 
expenses the mother moved to Princeton and took four other students 
into her family. 

In September, 1814, Hodge graduated and immediately began the 
study of medicine in Philadelphia under the celebrated Caspar Wistar, 
then at the height of his fame. In August, 1818, at the age of tAventy- 
two he Avas graduated a doctor of medicine from the UniAmrsity of Penn- 
sylvania. At this time it Avas his desire to spend a year of study in 
Europe, and folloAving the footsteps of his teacher T. C. James he en- 
listed as a ship surgeon on a vessel bound for Calcutta. He sailed from 
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toward the lumbar vertebrae, of course the spine and back are directly 
anterior ... in a few cases, the continuance of the third position may be 
maintained by some peculiar elongated form of the superior strait, so 
that the anteroposterior diameter may be comparative!}^ long.” 

At a time when cesarean section was almost universally condemned, 
Hodge’s view had a real prophetic note; he vu’ites, “The hope, also, may 
be entertained that if the patient be in good condition mentally and 
physically, and if the deformity of the pelvis be ascertained previous 
to the recurrence of labor, so that suitable preparations can be made 
for the operation, gastrohysterotomy will prove far more successful than 
in times past, and, perhaps may be justified even in cases of moderate 
deformity, when the child is alive, for tlie purpose of preserving its life 
as well as that of its mother.” 

There is no doubt that Hodge was an outstanding authority in de- 
formities of the pelvis and liis evaluation of external pelvimetry as a 
method of diagnosis sounds indeed a modern note as witnessed by the 
following: “Many physicians have placed great confidence in the ex- 
ternal measurements of tlie pelvis; but this is liable to many errors, even 
from the varying conditions of external tissues, and can in no sense give 
any exact idea of the form or dimensions of the pelvic cavity.” 

Hodge opposed Holmes’ views with regard to the contagiousness of 
puerperal fever, but unlike his vehement colleague, Meigs, he raised no 
animosity in the heart of the young professor at Harvard. “His re- 
marks,” Holmes observed, “are unobjectionable in tone and language, 
and may be read without offence. ’ ’ In Hodge ’s Principles and Practice 
the whole subject of childbed fever is treated in a minimal way and no 
reference is made to the controversy which had raged a dozen years prior 
to its publication. Hodge is said to have been opposed to anesthesia in 
childbirth but this is an error. He was apprehensive of the use of 
chloroform, but his words on the subject of anesthesia show him to be 
essentially an advocate of its use. His views are summed up in tbe 
following quotation : 

Often a slight anaesthetic influence may be sufficient to moderate Tvithout 
destroying sensibility, so that labor progresses regularly, without any considerable 
pain or disturbance. This is all that is necessary, except in a few, perhaps yerj’ 
few, obstetric operations. The author, therefore, coincides in belief with those who 
insist that the patient ought not to be entirely unconscious. The practitioner 
should have command of his patient, that he may direct what sensations are to be 
resisted, and what should be encouraged; when the bearing-down efforts are desirable, 
and when they should be remitted; and, of course, the woman should be in a condi- 
tion to advise her attendant as to the occurrence of any unusual pain, morbid 
sensation, etc. There are a few eases of cour.se, where complete anaesthesia may be 
essential. 

In describing the conduct of the third' stage of labor, Hodge an- 
ticipated the maneuver that we associate with the name of Crede, he 
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practice particularly among liis Southern clientele. Following his course 
in 1862 and 1863 because of failure of vision he resigned his professor- 
ship and became emeritus. He now devoted his time to the writing of 
his great work the Principles and Practice of Obstetrics and in produc- 
ing tiiis he had to rely on an amanuensis and on editorial assistance from 
his son. 

From the professional viewpoint the remainder of Hodge’s life does 
not have peculiar interest. A biogi-apher says “sixty-seven years old, 
lie did all the professional work which could he done without eyes. The 
poor and tlie students could still count upon finding him in a serene 
mind, tender and sympathetic with a loyal unswerving trust in God.” 
In 1871 liis Alma Mater in medicine honored herself and him by bestow- 
ing the degree of Doctor of Laws and in 1873 on February 23 after 
a day’s illness with cardiac failure he passed on. 

Tlie outstanding and important contributions of Hugh Lenox Hodge 
are found in his Diseases Peculiar to Women (1860) and The Principles 
and Practice of Obstetrics (1864). In the former is found an excellent 
description of the appliance which added greatly to his fame, the well- 
kiiovm Hodge pessaiy. The evolution of this instrument was the result 
of many years of experimentation during which countless shapes were 
tried and many materials used. Hodge was one of the first to use 
vulcanite after its invention lDy the pioneer Goodyear. The important 
modification introduced by him consisted in making the ring oblong 
instead of circular and so curved as to correspond to the curvatui’e of 
the vagina. During tlie period of the evolution of this instrument, a 
biographer writes, ‘ ‘ Sitting one evening in the University his eyes rested 
on the upright steel support designed to hold the shovel and tongs, 
which were kept in position by a steel hook, and as he studied its sup- 
porting curve, the longed-for illumination came and the lever pessary 
was the result. ’ ’ In order to evaluate the importance of this mechanical 
device as a boon to suffering womankind, we must remind ourselves that 
plastic surgery for female ills was in Hodge’s day practically unlmown. 

Hodge’s great contribution to medical literature was his Principles and 
Practice first published in 1864. Because of necessary space limitation, 
we can but figuratively glance into the pages at this time, hut even this 
will give some idea of the true greatness of his contribution to obstetrics. 
The. fine historical essay in the preface sliows the author’s familiarity 
mth the authors of his day and with those who have gone before. Under 
“anatomy of the pelvis” he gives a fine description of his theory of par- 
allel pelvic planes which, though of little practical use today, does show 
how familiar the author was with the architecture of the pelvis. Hodge 
was even familiar vdth variations in this architecture and their influence 
on labor as is witnessed in the following quotation. Under “oecipito- 
pelvie position” he writes, “In this position (the third of Baudeloque) 
the oecipnt is toward the pubis and the superior part of the os points 
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• The foregoing excerpts from Hodge’s important treatise bear out the 
statement of Williams as to its. value as a fundamental work of reference. 
The real inquiring student today should not overlook the many practical 
suggestions to be found therein. Perusal of its pages reveals the writer 
as a master of his subject, hut there is other and perhaps finer inspira- 
tion to he gained from Hugh Lenox Hodge than one finds in his written 
word. The fine fortitude which he displayed in carrjdng on his life work 
under his terrible affliction shows his true greatness. His life exempli- 
fied those qualities which we associate with mastery of life and superi- 
ority among, men. 
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Maternity care propaganda to be helpful must be conducted on lines of re- 
assurance and not of menace. The susceptible nervous system of the pregnant 
woman is readily impressed by a recital of possible complications even to the ex- 
tent of what has been termed anxiety neurosis. 

An essential objective to ensure the success of maternity services is to gain the 
confidence and support of women generally. The postnatal care should be the 
corollary of the antenatal clinic, in view of the fact that 40 per cent of the cases 
attending gynecologic out-patient departments have a causal relation to obstetrics. 

Tlie midwife may make or mar the .success of any maternity service. 

A national maternity service which excludes the general practitioner from its 
responsible personnel is impossible and unthinkable. The consultant is essential to 
a maternity service. He consults with the general practitioner. 

The hospital is an indispensable adjunct of a maternity service, provided the 
maternity beds are kept well separated from the mixed hospital. The home is in- 
finitely safer than the carelessly conducted hospital. Tlie availability of analgesia 
or anesthesia for parturient women is a factor in gradually increasing numbers ap- 
plying for institutional care. The conduct of and the equipment for home deliveries 
will remain the center of the whole problem and will, in the main, control the 
mortality and morbidity rates. 

For a national service both central and local advisory bodies with suitably rep- 
resentative membership and with responsible status would be necessary. 


F. L. Adair and S. A. Peard. 



THOMS: HUGH LENOX HODGE 


891 


writes, ‘ ‘ Should there be any unusual delay, the practitioner may facili- 
tate the contraction of the iiterus by placing his hand through the 
medium of the relaxed avails of the abdomen, over the fundus of the 
uterus, and by making firm pressure direct the w'hole organ towards the 
superior aperture of the pelvis.” 

How well Hodge anticipated many of our modern views with regard 
to labor mechanism is shown by the following. “In describing the 
mechanism of labor, it will be found that the head of the infant descends 
from the superior strait to the floor of the pelvis very nearly in a straight 
direction, corresponding to the axis of the superior strait. The top of 
tlie head which was originally parallel to the superior strait, does not 
materially alter its direction until it comes in contact with the coccygeal 
region. It will be found also that the important process termed exten- 
sion does not commence until the de.scent just mentioned, be nearly com- 
pleted; indeed that it cannot occur until the top of the head reaches the 
perineum, and the suboeeipital region passes under the arch of the 
pelvis. ’ ’ 

Hodge was a gi’eat believer in the forceps and wrote, “A very large 
proportion of the vesico-vaginal fistulae, too frequently to be met with, 
result, not from the use, hut from the neglect of the forceps.” His own 
modification of this instrument embodied many advantages over most of 
the instruments of his day; his endeavor was to “embrace all the ad- 
vantages, without the defects of the Baudeloque forceps.” His direc- 
tions concerning the forceps may be quoted as a model of instruction. 

Second rule to be observed is, to operate very slowly, and in the direction of the 
axis of the pelvis. The object of the accoucheur is to imitate nature as far as 
practicable; in spontaneous deliveries, in contracted pelves, labor is necessarily 
tedious; the compression to which the head is subjected is always gi'adual allowing 
time for the yielding of the commissures, the overlapping of the bones, the elongation 
of the head, and the consequent alteration of the form of the contour of the cranium. 
Hence, the forceps being applied, very .slight compression and traction .should be 
made at first; the patient .should be encouraged to make her bearing down efforts, 
and the practitioner should afford moderate as.sistance during the existence of a pain. 
As soon as this intermits, pressure .should be removed from the handles, so as to 
free the head as much as possible from compression. ... It should never be forgotten 
that the forceps should be regarded as a mere addition or substitute for the 
natural powers by which the child is expelled. 

In conclusion, the following quotation from his chapter on labor is 
significant of the soundness and truth of his doctrines. 

These observations, the truth of which must be palpable, justify the declaration, 
that every labor should be under the supervision of a scientific accoucheur, in order 
that there may be no interference, direct or indirect, with the natural process of 
delivery. It is the business, therefore, of the practitioner carefully to watch the 
whole process of labor, to ascertain whether it is perfectly regular, and to detect 
any, even the least deviation from the natural process, that timely assistance may 
be rendered. 
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Some means other than radium applied to the cervix must be employed 
in the attempt to treat adequately tlie outlying tumor-hearing regions, 
such as external irradiation by roentgen rays. Taussig^ performs lym- 
phadenectomy after irradiation, or at the time radium is used. The 
radium treatment consists of a cervical application, or the insertion of 
gold seeds into the regions occupied by the various lymph glands. In 
some instances both methods may be employed. The best results have 
been obtained in Group' II patients {League of Nations Classification), 
to whom that procedure is now limited. 

The amount of external irradiation that must be delivered in the at- 
tempt to treat adequately the disease in tlie outlying tumor-bearing 
regions will produce an erythema of a rather marked degree in the ir- 
radiated skin fields, and some constitutional reaction in the patients 
receiving the dose. Due to the fact that the parametrial regions and 
the adjacent lymph glands are involved in most instances, the adminis- 
tration of roentgen rays is just as essential as the application of radium 
to the cervix. It is important, therefore, that the tissue damage at the 
site of the application of radium be limited to a degree that will not 
interfere with the administration of external irradiation. Tlie use of 
x-rays in conjunction with radium applied to the cervix delivers greater 
doses to points throughout the pelvis than could be obtained from either 
method alone. By this means the volume of tissue receiving a lethal 
dose will be increased, whatever the method of applying radium to the 
cervix. The degree of increase will depend upon the amount of roentgen 
radiation reaching the tumor. 

There are certain advantages to be gained if the treatment of a cervix 
case is begun with x-rays. Bj’- this means any existing infection wiU be 
diminished, which, in turn, will reduce the degree of reaction and the 
incidence of complications from the radium treatment given at a later 
date. Furthermore, the application of radium may be facilitated by 
regression of the size of the primary lesion. 

Roentgen treatment can be administered in single exposures to each 
pelvic field, or a divided dose technic may be used. The latter procedure 
is not always practical for patients who have very advanced disease, 
and a marked amount of pelvic inflammation. For the average patient 
it has been found that from 2,000 to 2,400 roentgens (measured in air) 
can be delivered safely to each of four areas (2 fields on the anterior 
surfaee of the pelvis, and 2 on the posterior), if administered over a 
period of from twenty to thirty days.^ A six-field technic (2 on the 
anterior surfaee, 2 on the posterior, and 1 on each lateral aspect of the 
pelvis), with a 70 cm. target-skin distance, has been found to deliver 
a distribution of radiation that is best suited to the treatment of cervix 
cancer.® If six fields are irradiated it may be necessary in some in- 
stances to reduce the total dose given each area to 1,500 roentgens, when 
the treatment is administered within a period of about three weeks.^ In 
the average patient each method will deliver from 2 to 3 threshold doses 
throughout the tumor-bearing region. The administration of large 
amounts of external irradiation is particularly important in the treat- 
ment of carcinoma of the cervical stump.- In the absence of the uterine 
corpus it is difficult to make a sati.sfactory application of radium. 

It is essential that patients be observed at frequent intervals during a 
course of divided dose treatment. The regression of the primary lesion 
should be observed carefully. In some instances, due to the marked 
shrinldng and stenosis of the cervical canal, it may be necessary to 
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T he introduction of radium and roentgen raj’-s for the treatment 
of malignant disease has found widespread application in lesions of 
the female generative tract. The success of these agents has led un- 
fortunately to their abuse in many instances, and it is essential not only 
that a study be made of the indications presented by each iiatient but 
that a definite knowledge he acquired of the manifold effects and compli- 
cations which attend their employment. 

In the treatment of malignant or suspected lesions, a biopsy is neces- 
sary before radiation is administered. Removal of a small piece of tissue 
from a suspicious lesion of the cervix rarely produces bleeding that can- 
not be controlled easily. Curettage should be performed in aU eases of 
abnormal bleeding from the uterus. A more formidable operative pro- 
cedure may be required for obtaining a biopsy specimen in cases of 
ovarian tumors, or other deep-seated lesions. The histologic appearance 
of a tumor may have an important bearing upon the method of treat- 
ment, as well as the prognosis. Some lesions may be treated best by 
surgery alone. Por others radiation may be the method of choice. In. 
many instances both radiation and surgery are employed. 

CARCINOMA OF THE CERVIX 

Carcinoma of the cervix is a disease that maj’- be considered as 
moderately radiosensitive. In most clinics surgery has been abandoned 
for patients with that disease, and treatment is given by radiation alone. 
The degree of radiosensitivity is difficult to determine, due chiefly to the 
destructive doses generally emiiloyed. However, there is evidence that 
at least 6 to 8 threshold doses must be distributed throughout the 
primary lesion to control the disease in that region.^’ " Radium applied 
to the uterus alone will not deliver a lethal dose to points located at dis- 
tances greater than 3 or 4 cm. from the cervical canal. This has been 
sliovTi diagrammatically by charts illustrating the distribution of radia- 
tion for different methods of applying radium to the cervix.^ No single 
method is suitable for the treatment of all patients, and in some instances 
it may be impossible to make a satisfactory application of radium. The 
most suitable distribution of radiation will be obtained from an intra- 
uterine tandem combined, whenever possible, with some method for de- 
livering radiation into the vaginal fornices lateral to the cervix. The 
so-called colpostat is used most frequently fot that purpose. 
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20 to 22 per cent. (For carcinoma of tlie cervical stump the cure rale 
is only about 14 per cent.”) It is agi’eed generally that advance in the 
treatment of cervix cancer will be made by improving the methods for 
administering external irradiation, rather than by changes in technics 
for appljdng radium to the primary lesion."' 

Sehmitz^^ has published statistics showing an improvement in results 
for the changes made in his technic of irradiation over the past twenty 
years. The absolute curability for gynecologic carcinomas was given for 
various periods during which particular methods and specified doses 
were used. For the most part the changes were related to the adminis- 
tration of roentgen radiation. The first improvement in results was 
noted after 1921 when he began to use 200 lev. x-rays. There was no 
change in the radium dose of 3,000 mg. hr., which was administered by a 
single application. The second improvement in results occurred after 
1926, when a divided dose technic was begun. The patients were ir- 
radiated through 2 to 4 skin fields until 1,375 to 1,800 roentgens had 
been delivered to each area. In .some instances the radium dose was 
increased to 4,800 mg. hr., which was administered in three applications 
of 1,600 mg. hr. each that were given at intervals of eight days. Since 
1933, he has used voltages ranging from 500 to 800 lev. Treatment has 
been administered by fractionated doses through 2 or 3 skin fields until 
3,000 roentgens wei’e delivered to each area. It is interesting to note 
that since the use of voltages of that order, he has decreased the radium 
dose to 1,200 mg. hr., and in some instances radium treatment has been 
omitted. The present method has not been in use for a time sufficient 
to permit observation of the results over a five-year period. However, 
he compared the preliminary results obtained within eighteen to thirty 
months after irradiation for all of the methods. Those values indicate 
that the results from the present teelinic will show improvement over 
those obtained from preceding ones. The improved results from external 
irradiation cannot be attributed to a change in quality alone. There 
has been a definite increase in the total dose delivered to each field, as 
well as in the amount reaching tlie tumor. Sclunitz states that the value 
of 800 kv. x-rays can be determined only when the percentage of five- 
year cures is known. He adds that both radium and 200 kv. x-rays have 
proved to be of definite value, and will continue to be used. The greater 
voltage may be indicated in the treatment of large deep-seated lesions 
that cannot be irradiated adequately by the methods used most fre- 
quently at the present time. 

CARCINOMA or THE CORPUS 

Surgery has proved to be an efficient method of treatment for early 
cases of corpus cancer. However, all patients with operable lesions can- 
not be treated bj^ hysterectomy, because the disease tends to occur in 
elderly women. Age alone may not contraindicate an operative pro- 
cedure, but there are frequently associated conditions that increase the 
ri.sk considerably. Furthermore, there is evidence tliat iiysterectomy 

*It .should be noted that no mention Iia.s been made of the u.se of inter.stitial 
Irradiation (seed.s, needle.s. etc.) in the treatment of eci’vix cancer. Method.s employ- 
ing inter.stitial .source.s have not been employed generally, but Ward and others have 
for a number of year.s used needle.s inserted into tlie cet-vix in conjunction with an 
intrauterine tandem. .Since this paper was written there appeared a publication by 
Pitts and Waterman (Surg. Gynec. Obst. G4 : .30. 1937). Tliey u.scd weak needle.s 
several centimeters in length implanted into the paracervical and parametrlal tl.s.sues 
(in conjunction with an intrauterine tandem) for large doses delivered at low inten- 
sities over periods of five days or longer. Their ftve-ye.ar statistics are probably the 
best that have been obtained for cervix cancer in this country. 
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interrupt the external irradiation and apply radium. Tlie reappearance 
of actively growing tumor noted in serial biopsies talcen witliin the first 
two weeks following roentgen treatment indicates that, whenever pos- 
sible, radium should bo applied within that period.^ 

The average intrauterine tandem used in the treatment of cervix 
cancer consisrs of 2 capsules. Tlie strength of the lowei’ capsule (cervical 
portion) is usually about twice that of the upper one. The tandem 
should be applied so that it is surrounded completely by the cervix with 
the lower end about level Avith the external os, or the most dependent 
portion of the primary lesion. Various intravaginal applicators can be 
used also, depending u])on the gross character of the lesion in question. 
After the application the vagina is distended Avith gauze jiacking to in- 
crease the distance of the bladder and rectum from the radium in order 
to protect those structui-es from excessive doses. An indAvelling catheter 
can be used to keep the bladder collapsed so that it Avill receive a mini- 
mum of exposure. 

The full amount of the radium treatment may be administered by 
means of a single application, or, as Avas noted for x-rays, the total dose 
may be divided into several treatments given a fcAV daj's apart. For 
a number of years Healy** ” has delivered the full amount of radium 
radiation AAntliin Ihirty-six to forty-eight hours. He believes that an 
intrauterine tandem should not be left in place for periods longer than 
tAA'enty-four hours Avithout being removed and cleaned. Due to the 
presence of bacteria, prolonged applications may lead to complications 
from infection. Eadium is applied Avithin seven to ten days after the 
completion of a cycle of external irradiation. One of several intra- 
vaginal applicators, usually the so-called bomb, is directed toAA^ard the 
cervix, or into the lateral A'aginal fornices for doses of 1,500 mg, hr. in 
each position. Duo to excessive reactions he has, during the past fcAv 
years, employed the intravaginal applicator in one position onlj’-, AA'hich 
is usuallj>- against the cervix. On the folloAving day a tandem is inserted 
into the uterus for a dose of 3,000 mg. hr. The tandem is of sufficient 
strength to deliver that amount of radiation Avithin about tAventy-four 
hours. Six Aveeks after the radium treatment the cycle of x-rays is 
repeated, unless a diAuded dose technic had been employed for delhmring 
a large amount of roentgen radiation before the application of radium. 

At the Eadiumhemmet (Stockholm) the radium treatment is divided 
usually into three applications. The first tAvo are separated by an in- 
terval of one Aveek, and the last is gwen three Aveeks later. Complete 
treatment, therefore, requires about four Aveeks. Heyman^® uses a tan- 
dem in combination Avith Amrious cylindrical or flat intravaginal applica- 
tors. At each treatment the average dose for the tandem is 800 mg hr., 
and for the intravaginal applicator is 1,500 mg. hr. After complete 
treatment about 2,400 mg. hr. Avill haAm been delivered by the tandem, 
and about 4,500 mg. hr. by an intraA-aginal applicator. For a number of 
years external irradiation Avas not employed in every instance. Since 
1929 all patients with cervix cancer haAm received roentgen or teleradium 
radiation. Heyman states that the combined treatment has resulted in an 
improvement in results over those obtained from radium applied to the 
cervix alone. 

It is interesting to note that the Amrious technics employed for apply- 
ing radium to the cervix at the Memoilal Hospital (Healy), the Eadium- 
hemmet (Heyman), and at other institutions, have produced about equal 
clinical results. The absolute fiAm-year cure rates have ranged from 
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tubes into the peritoneal cavity. There is also the danger of perforat- 
ing the uterine wall if pressure is made during the insertion of radium 
against a portion of the myometrium that is infiltrated by the disease. 

To begin treatment with a course of x-rays would seem to be equally 
applicable to corpus cases as to cervical lesions. Among patients with 
bulky tumors distorting the cavity so greatly that a suitable application 
of radium cannot be made, a preliminary course of x-ra 3 ^s will facilitate 
the intrauterine treatment by reducing the size of the lesion. Further- 
more, the danger of forcing viable cancer cells through the lumina of the 
tubes should be reduced. The combination of x-rays and radium will 
deliver greater doses to points throughout the pelvis than could be 
obtained from either method alone. In patients who are not to be 
operated upon, a more marked effect may be obtained from the external 
irradiation if a divided dose technic is used. If hysterectomy is to be 
])erformed, it seems desirable to limit the roentgen treatment to single 
exposures to each pelvic field. 

For the radium treatment the active length of the intrauterine applica- 
tion should extend from the external os to the top of the fundus. The 
volume of tissue that will receive a lethal dose from a tandem (cap- 
sules end to end in a straight line) is not great. This has been shown 
histologically by the irregularities in radiation effect noted in various 
portions of the same uterus.^® Any method that will distribute the 
radium more widely throughout the cavity will improve the distribution 
of radiation. Hurdon and Chambers,^® Held,-® and others have pub- 
lished diagrams showing the probable zone of effect for several methods 
of inserting radium into tlie uterus. DieteP^ has devised an intrauterine 
applicator by means of which capsules within the cavity can be arranged 
in a triangle, or in a so-called “bouquet.” Heyman^® fills the uterine 
cavity with containers of various sizes that hold radium sources. 
Schmitz-- uses an adjustable “Y ’’-.shaped applicator. 

The average dose of radium employed in the treatment of corpus 
cancer ranges from 3,500 to 4,500 mg. hr. The application may be 
made during the first two weeks following external irradiation. For a 
number of years, Healy^®- has employed both radium and x-x-ays 
in many patients before the uterus was removed six to eight weeks later. 
In more than 50 per cent of the removed uteri, there was no evidence 
of viable cancer. If tliere is a possibility that some portions of the dis- 
ease have not been irradiated adequately, liysterectomy should be per- 
formed, whenever practical, Ixefore recovery has taken place. Cellular 
alterations of the tumor appear within a few weeks. Additional data 
may indicate the time at which the maximum radiation effect is produced, 
and the rate at whiclx tlie tumor recovers from a sublethal dose. The 
optimum time for hysterectomy would Ixe after the greatest degree of 
radiation change, and before there was recovei’y from inadequate doses. 

CARCINOMA OF THE EXTERNAL GENITALIA 

Tiie malignant le.sions of the external genitalia are chiefly epidei*moid 
carcinomas of an adult type that are relatively radioresistant. The 
disease tends to occur in elderly women among whom the tissues about 
the vulva are easily damaged, and u.sually show abnormal changes that 
are already present. Those regions will not tolerate tlie amounts of 
radiation required in mo.st instances. As a i-esnlt, the use of radiation 
has usually been limited to patients who were inoperable due either to 
the extent of the disease or some associated constitutional condition. 
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alone is inadequate for all patients with operable lesions. It has been 
demonstrated that a definite relationship exists between the histologic 
structure of the tumor and the end-results.^‘‘^'‘ In the well-differen- 
tiated lesions a high percentage of cures has been obtained. Practically 
none of the patients with anaplastic variet ies of carcinoma have survived 
if treated by surgery alone. 

The influence of tlie histologic type upon the prognosis, and the large 
number of patients not suited to surgery due to associated constitu- 
tional conditions, have led to a greater use of radiation in the treatment 
of corpus cancer. Some authors advocate radium and x-rays for all 
cases of this disease. 

For evaluating .surgery and radiation several reports^'’ have been 
published showing a eompaiison of the average five-year results in col- 
lected statistics. For all cases treated liy irradiation, including both 
operable and inoperable lesions, cure rales of from 32 to 36 per cent 
have been shown. Among patients with operalile lesions, from 47 to 54 
per cent have survived tlic five-year period. In every large series the 
cures from hysterectomy liave been from 56 to 59 per cent. It is inter- 
esting to note that among patients who might be considered suitable for 
surgical treatment, Heyman^” has reported a relative cure rate of 64.3 
per cent for irradiation alone. 

It is not essential that all patienls be treated by only one method. 
In many clinics lioth radiation and surgery are combined in some in- 
stances. Postoperative irradiation has been used extensively. Preoper- 
ative treatment has been employed less frequently, and it is feared by 
many that tlie use of x-rays or radium would increase the technical dif- 
ficulties of an operation performed at a later date. This has not been 
the experience of Healy.^"’ He compared tlie effect of radiation ad- 
ministered before and after hysterectomy in 24 patients with adeno- 
carcinoma, Gi'ade 3. Fifteen of the patients were irradiated before the 
uterus was removed. Of this number 60 per cent were cui’ed. In 9 
patients postoperative treatment was given, and only 33 per cent 
survived. It should be noted that most of the patients who were treated 
before operation received an intrauterine application of radium in addi- 
tion to x-rays. Those avIio Avere given postoperative irradiation Avere 
treated by means of roentgen rays alone. 

In a collected series of 91 patients aa'Iio received an intrauterine appli- 
cation of radium before hysterectomy, 60 per cent Avere reported as 
cured.^° These results indicate tliat the combined method of treatment 
is to be advocated, AA'henever practical, for aU patients. It is particularly 
important in those Avith undifferentiated tumors. Radiation alone may 
prove to be the best procedure in such instances. That Avill be decided 
after a large number of patients suited to surgery have been observed 
in clinics treating all cases of corpus cancer by irradiation. 

In the radium treatment of corpus lesions it is difficult to determine 
the size and location of the tumor. The disease ma.y form a bulky 
mass that Avill distoil the caAfity so greatly that radium cannot be 
applied in a manner that Avill delhmr a suitable distribution of radiation. 
Approximately 20 per cent of the cases are complicated Avith mjmmas 
that may also distort tlie eaAuty. Sampson^® has demonstrated those 
difficulties by means of radiographs taken of remoAmd uteri into Avhich 
had been placed capsules to simulate the radium treatment of corpus 
cancer. He also discussed the danger of the radium capsule acting as 
a piston to force blood containing tumor cells through the lumina of the 
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should be removed before irradiation. In some instances tumors may 
disappear, or decrease in size so that thej’- can be removed at a later 
date. 

For irradiating ovarian tumors the entire abdomen should be included. 
It is usually necessary to employ upper and lower abdominal areas on 
both the anterior and posterior surfaces. The operative scar should 
be included in the direct beam, due to the frequency of recurrences in 
that region from implantation metastases. Complete treatment will 
usuallj’- require from two to three weeks. During that time from 1,000 
to 1,500 roentgens can be delivered to each area. 

CARE OF THE IRRADIATED PATIENT 

It is desirable, whenever possible, to keep patients ambulatory and 
reasonably active during a course of roentgen treatment. The presence 
of an abdominal dressing does not interfere materially with the admin- 
istration of external iriudiation. However, it is essential that all adhe- 
sive tape be removed from the shin fields, and tliat the tape never be 
replaced to those areas after treatment. This is necessary because the 
presence of adhesive will in every instance increase the reaction in the 
underlying skin. Mild irritation of the irradiated fields can be treated 
with any bland skin lotion. If ulceration occurs, then vaseline or olive 
oil dressings give greater relief. 

Intestinal irritation from x-rays or i*adium can be dimini.shed usually 
by regulating the diet, and the use of opiates, etc. The discomfort from 
severe proctitis may be relieved by injecting several times a day a few 
cubic centimeters of warm oil, or the insertion of suppositories contain- 
ing some anesthetic. Mixtures containing tinctures of belladonna and 
hyoscyamus are useful in the treatment of cystitis. Every patient should 
receive daily a vaginal douche of some antiseptic solution, such as potas- 
sium permanganate (1:1,000). 

The amount of radiation required for the treatment of malignant 
diseases of the reproductive system may produce some anemia and 
leucopenia. Various medications and sedatives that maj’’ have a damag- 
ing effect upon blood cells should be avoided. 

Patients should be observed at frequent intervals during their con- 
valescence following irradiation. It is e.ssential that all patients with 
malignant disease be followed carefully by regular and periodic examina- 
tions, so that any complication, or recurrence of the disease, will be 
recognized at the earliest time possible. 
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The results have not been satisfactory. It should be noted tliat the age 
incidence of vulval cancer is so high that many patients die of inter- 
current disease before the five-year period lias elapsed. 

For the double-sided Basset operation, Taussig-^ reports an opera- 
bility of 75 per cent, and a primary mortality of only 4.6 per cent. In 
a series of 23 patients treated by that method he obtained a five-year 
cure rate of 65 per cent, and among 12 patients 55 per cent survived 
ten years. Those statistics are probably among the best that have been 
given for vulval cancer. 

Healy^® states that among S patients wlio survived the five- to ten- 
year period, surgical removal of the vulva, and dissection of one or both 
groins was the important procedure in each instance. However, all of 
the enlarged inguuial glands were not infiltrated by tlie disease. He 
feels that dissection of the groins is not essential in every instance. For 
some time he has omitted radiation in the treatment of the primary 
lesion, which is removed by complete vulvectomy. The groins are 
treated with x-rays. If nodes appear in those regions, they are exposed 
and gold seeds implanted so as to deliver not less than 5 threshold doses. 

CARCINOMA OF THE VAGINA 

Carcinoma of the vagina has been cured rarely by surgery alone. For 
radiation Healy^® reports a five-year cure rate of 12 jier cent. In 129 
irradiated cases he cited from the literature, 12.4 per cent survived 
that period. The soft, friable, vascular lesions of the caulifiower variety 
usually .show the greatest response to radiation. Only palliative results 
can be obtained in the large annular lesions filling the vagina. Fistulas 
into the bladder or rectum are fairly common seipielae, if the primary 
lesion is located in the vesicovaginal or rectovaginal septum. 

Treatment should be given with both x-rays and radium. A pro- 
tracted roentgen treatment with multiple expo.sures totaling 1,500 to 
2,000 roentgens to each area will usually produce considerable regres- 
sion in the size of the lesion. Following this procedure various plaques, 
or other intravaginal applicators containing radium, can be used at 
distances of about 1.0 cm. for doses ranging from 1,000 to 2,000 mg. hr. 
The total amount of radiation delivered to the diseased area can be in- 
creased if it is practical to use interstitial sources of radium in addition 
to the above methods. 

OVARIAN TUMORS 

Ovarian tumors present a wide variety of histologic types, some of 
which respond to radiation, while others remain relatively unaffected. A 
favorable re.sponse has been noted rather consistently in Ihosc that 
contain calcium deposits in the form of psammoma bodies. Practically 
all of the embryonal carcinomas, and other undifferentiated types are. 
radiosensitive. However, biopsy is difficult to obtain, and the variety 
of tumor in question is not known usually until after operation. In 
some instances tissue for histologic diagmosis has been obtained by cul- 
desac puncture. 

Whenever practical the patients are usually treated surgically. Tu- 
mors that prove to be malignant are given postoperative irradiation. 
Healy^® states that the five-year cures from surger}^ vary from 10 to 15 
per cent. 

If for various reasons the tumor cannot be treated surgically, all large 
amounts of fluid present in the abdomen or in e.ysts of the tumor 
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Ectopic Pregnancy 

Logwinsky, P. N.: Tukal Pregnancies in Our Clinic (Kiew), IVlonatsehr. f. 

Geburtsli. u. GynUk. 100'. 25, 1935. 

At the Kiew Clinic were found histories of 129 ectopic pregnancies. Inflammatory 
changes in the pelvic organs especially in the tubes were noted in most cases and 
considered to be the cause 'of the tubal pregnancy in most instances. Tlie largest 
proportion of cases of ectopic pregnancy' occurred in the ampullar portion of the 
tube. The best treatment for ectopic pregnancy is complete removal of the preg- 
nant tube with excision of the uterine horn. For quick peritonealization of the 
raw surfaces, the round ligament may be used. Because of the infrequency of the 
recurrence of ectopic pregnancies and the relatively high incidence of normal con- 
ceptions after tubal pregnancies, the author believes that the nonpregnant tube should 
be left in place. The latter should be removed only if it .shows gross abnormalities. 

J. P. GREENHn,D. 

Pulconis, H.; Familial Ectopic Pregnancy, Bull. Soc. d’obst. et de gynec. 25: 

56, 1936. 

The author reports 3 cases of ectopic pregnancy occiUTing in two sisterS and a 
daughter of one of them. Two of the three women were operated uj)on within one 
week. In all three cases the right tube was involved. 

J. P. GiiEttNiiim,. 

Duseberg, G.; Origin and Types of Abdominal Pregnancies, IMonatschr. f. fle- 

burtsh. u. Gyn'ak. 102; 30, 1936. 

The causes of premature ectopic nidation of ova may be divided into intra- and 
extraovular causes. The intraovular causes consist of an abnormally large ovum, un- 
usually rapid growth of the ovum and infections or degenerative changes in ova 
or sperm. The extraovular causes .are divided into constitutional and acquired pre- 
dispositions. Among the inherited tendencies are hy 2 >oplnsia of the tubes which are 
therefore long and tortuous and have defective development of the tubal mucosa, 
anomalies of the ciliated epithelium and hypoplastic musculature. Tlie tubes may 
be congenitally deformed or entirely missing. The deformities may include acee.ssory 
tubes, abnormal tubal openings or tubal diverticula in any of which an ovum may 
lipcome implanted. Another constitutional factor in women over forty years of age 
is senile involution of the tubes. 

The acquired factors responsible for ectopic pregnancies are chiefly deformities 
of the tubes duo to illness, inflammations and treatment. In addition to these mal- 
formations infra- or extr.atubal tumors such as polyp.s, fibromas, or ovarian tumors 
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NEW-YOEK OBSTETEICAL SOCIETY 

MEETING OF OCTOBER IS, 1936 

The following papers were presented: 

Extraperitoneal (Latzko) Cesarean Section. Dr. Albert H. Aldridge. (For 
original article, see page 7SS.) 

The Endocrine Basis of Toxemia of Pregnancy. Drs. J. J. Vorzimer, E. G. 
Langrock, A. M. Fishberg, and E. 51. Eappaport. (For original article, see page 
801.) 

MEETING OF NOVEMBER 10, 19SG 

The following paper was presented : 

A Study of Dermoid Cysts With a Suggestion as to the Use of X-ray in Diag- 
nosis. Dr. 5rorris Glass and Dr. Alexander H. Kosenthal. (By invitation.) (For 
original article, see page 81.3.) 


OBSTETEICAL SOCIETY OP PHILADELPHIA 

MEETING OF NOVEMBER .5, 1936 
The following papers were presented: 

On Certain Pharmacologic Actions of the Newer Barbituric Acid Compounds. 
Dr. Charles 51. Gruber. (For original article, see page 720.) 

Analgesia With the Barbituric Acid Derivatives and Its Eelationship to 
Sudden Death in Labor. Dr. Thaddeus L. 5tontgomery. (For original article, see 
page 745.) 
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patency. Here again, however, it is conceivable that inspissation or encapsulation 
of the oil within or about the tubes may occur and thus defeat the purpose for 
which it was introduced. 

Prom the experience with the extrautcrinc pregnancy liere reported, the author 
concludes that the uterotubal injection of iodized oil is not entirely harmless. It 
appears that the oil is not only slowly absorbed and may, by remaining in the 
tubes for as long as two years, retard the advent of pregnancy, but such delay in 
absorption may be also a factor in the development of extrauterine pregnancies. 
In the case here reported, it is conceivable that the oil became encapsulated at 
the right fimbriated end, and thus did not permit the impregnated ovum to reach 
its normal place of nidation within the uterus. 

J. Thornwell Witherspoon. 

Hoffman, A. I,; Complete Tubal Abortion From Columnar Implantation of the 

Ovum, Gynec. et obst. 33: 520, 1936. 

Upon the site of implantation of the ovum depends the mode of termination of 
a tubal pregnane}'. Most frequently it terminates by tubal abortion, in which case 
the ovum is usually in the ampullar portion of the tube. If situated in the isthmus 
tubal rupture occurs. 

In complete tubal abortion, which is uncommon, the entire ovum is expelled, and 
if there is no marked alteration of the tubal musculature tlie tube contracts with 
arrest of hemorrhage, and involution follows. 

Implantation of the ovum in the ampulla may occur on the summit of a plical 
fold. Werth termed this “Columnar Implantation” as distinguished from “Inter- 
columnar Implantation” with implantation between the plicae. In the former the 
muscle wall remains intact or almost so for five or six weeks, particularly if the 
ovum succumbs early. The ovum thus suspended in the lumen of the tube by a 
pedicle consisting of the plica is swept by reverse peristalsis into the abdomen. 

Clinically, complete tubal abortion is characterized by delay in menstruation, sud- 
den onset of abdominal pain, and signs of internal hemorrhage and shock. From 
his personal experience with three patients presenting this condition the author 
stresses several important operative findings. There is massive peritoneal hemor- 
rhage with the source of bleeding not apparent. The affected tube is markedly 
hyperemic and the ampullar portion, in contrast to the isthmus, is somewhat dilated. 
He suggests that the tube be gently compressed between two fingers and milked 
from the isthmus toward the abdominal ostium; this will express the small black 
blood clots tliat remain within the tube after complete expulsion of the ovum. 

In reference to treatment he advises salpingectomy for the following reasons: 
(1) Hemorrhage may recur from site of detachment of ovum; (2) trophoblastic ele- 
ments which are present in considerable quantity may give rise to hemorrhage as 
an immediate complication, or to placental mole or chorionepithelioma as a late 
complication; (3) the affected tube though involuted remains a potential site for 
another ectopic gestation. Goedberger. 

Faola, Guillermo Di, and Ibanez, Anibal Lemos: Bilateral Simultaneous Tubal 

Pregnancy, Bol. Soc. de Obst. y ginec. (Buenos Aires) 14: 837, 1936. 

The authors present, a case of bilateral tubal pregnancy. Tliey state that in tlie 
literature they coidd find only 4 such cases heretofore mentioned. 

The theories for such an occurrence are as follows: (1) Fecundation of 2 
ova from distinct follicles in the same ovary; (2) Fecundation of 2 ova from 
different follicles of both ovaries; (3) Fecundation of 2 ova belonging to the same 
follicle. 

The treatment was salpingectomy, bilateral in this case, as both tubes were 
involved. Mario A, Castaelo. 
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may compress tlie tubal lumen or kink tubes and thus interfere witli tlie progress 
of an ovum. ■ Inflammations may jn-oduce ciianges both inside iind outside of tlie 
tubes. "While gonorrhea is the most frequent type of inflammation leading to ectopic 
pregnancj", others such as tuberculosis, appendicitis, abortion and puerperal infection 
may "play a role. 

' ■ Part of the increased frequency of tubal pregnancies is due to the increase in 
therapeutic and prophylactic manipulations such as curettements, the use of intra- 
cervical pessaries, intrauterine instillations for the purpose of producing abortions, 
the injection of iodized oil and contraceptive devices. 

J. P. GnEENIIILL. 

Mofillo, Luis: The Diagnostic and Prognostic Value of the Aschheim-Zondek 
Reaction in Extrauterine Pregnancy, Ztschr. f. Geburtsh. u. Gynak. 110: 18, 
1934. 

. Morillo gives a brief resume of 13 cases of e.vtrauterine pregnancy proved by 
operation. Aschheim-Zondek tests were made in each case prior to operation. In 
only five cases was Reaction III positive, in only one was Reaction II positive, and 
in the remaining seven cases Reaction I was iiositive. There were no complete 
negative results. According to the literature Reaction III is positive in from 72 
to 91 per cent of all extrauterine pregnancies. The author injected animals with 
extracts of chorionic tissue obtained at operation in several of the cases, and 
found, that positive reactions could be obtained only with relatively large amounts 
of tissue when the pathology in the pelvis was of long standing. He therefore 
concludes, agreeing with other writers on the same subject, that the A-Z Reaction 
III is always positive early in the development of an extrauterine pregnancy, but 
becomes negative as the chorion loses its function througli the death of the ovum. 
A positive Reaction III indicates that the chorion is still functioning, or that it has 
functioned within the past few days. 

Eugexe S. Auer. 

Piraino, Amedeo, and Santomauro, Ugo: Unilateral Pupillary Dilatation as a 
Diagnostic Sign in Extrauterine Pregnancy, Folia gynaec.-demograph. 32- 
153, 193.5. 

In one-third of their cases of extrauterine pregnancy, the authors found a 
mydriasis of the pupil of the eye on the same side where the extrauterine pregnancy 
was situated. This sign may be found throughout tlie course of the pregnancy, and 
disappears only upon the surgical removal of the pregnancy, and under very deep 
anesthesia. 

The sign although not specific should be watched for, because (1) other causes 
of unilateral dilatation of the pupil are easily differentiated from pregnanej^; (2) 
the sign is present during the entire period of the extrauterine pregnancy; (3) it 
is an objective sign; and (4) it is easily and quickly recognized. 

Mario A. Castaelo. 

Polowe, David: Extra-Uterine Pregnancy Following the Injection of Iodized Oil 
for Uterosalpingography, Am. .1. Surg. 29: 244, 1935. 

Insufflation with gaseous products may successfully establish tubal patency. 
However, in cases of partial obstruction, such a procedure does not prevent the 
collapse of the tubes with the consequent reformation of intratubal adhesions as 
soon as such gases are alisorbed (a matter of less than a day when judged by the 
cessation of shoulder pain). Radiopaque oils, on account of their slower absorp- 
tion, therefore, may prove more successful than gases in the maintenance of tubal 
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Since it attracts attention between twelfth and twentieth weeks of gestation, it 
should be differentiated from ectopic pregnancy, pregnancy in a rudimentary horn, 
fibromyomas undergoing degeneration, torsion of the pedicle of an ovarian cyst, 
appendicitis with lateral flexion of the uterus and finally, pyelitis with pregnancy. 

F. L. Adair and S. J. Benensoiin. 

Guillemin, A.: Peritoneal Hemorrhage Prom a Ruptured Ovarian Follicle, Soc. 
d’obst. et gynec. 25; 497, 193(3. 

A young girl was operated upon because of a severe intraabdominal hemorrhage 
as a result of rupture of a corpus luteum. The author removed the involved ovary. 
This operation was performed March 21, 1935, when the patient was sixteen years 
old. On Jan. 2G, 1936, she had a second laparotomy for a similar condition on the 
opposite side. The second ovary was removed but the author transplanted a portion 
of it under the skin. The first hemorrhage resulted four days before the expected 
menstrual period, while the second one appeared fifteen days after the last menstrual 
period. 

J. P. Gkebnhiel. 

Tomasi, Luigi: Primary Abdominal Pregnancy, Clin, ostet. (Bari) 37: 404, 1935. 

The author describes a case in which the phj'sical examination revealed all the 
classical symptoms of a ruptured tubal pregnancy, while during laparotomy the 
uterus and fallopian tubes were found to be normal. The source of the imposing 
hemorrhage w-as a hemorrhagic tumor situated on the anterior surface of the rectum. 
He maintains that this was a case of true primary abdominal pregnancy. 

AU((U.ST F. Dauo. 

Costa, Nicanor Palacios, and Falsia, Antonio: Ovarian Pregnancy, Bob Soc. de 
obst. y ginec. (Buenos Aires) 14: 126, 1936. 

A patient with an ovarian pregnancy is reported. The preoperative diagnosis was 
ectopic pregnancy. Histologic slides are shown to prove the correctness of the 
diagnosis. 

Mauio a. Castaleo. 

Fox, E. A.: Extrauterine Pregnancy Partially Eliminated Through the Intestinal 
Tract, Bob Soc. de. obst. y ginec. (Buenos Aires) 14: 121, 1935. 

The author reports the history of a forty-one-year-old multipara with undiag- 
nosed abdominal pathology on admission to the hospital. During observation 
period the patient passed a fetal tibia and clavicle while defecating. 

Roentgenography disclosed a fetal .skull in the pelvis, which was found to be 
in the large intestine at operation for its removal through the al)dominal route. 
Uneventful recovery. 

Mauio A. Castai.eo. 

Hosking, Archer: Abdominal Delivery of 254-Day Extrauterine Foetus, Brit, kb 
.T. 2: 111, 1934. 

The author describes the removal of a fetus from the abdomen by laparotomy at 
254 days. The operation was exceedingly simple. The placenta had remained 
completely within the tube, and the absence of adhesions was remarkably favorable. 

The patient, aged 35, had had an ectopic pregnancy three years previously at 
seven weeks’ pregnancy, followed by removal of the right tube. No other preg- 
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Nandi, G. C.: Simultaneous Intra-Uterlne and Extra-Uterine Pregnancy, Calcutta 

M. J. 29: 159, 1934. 

A case of simultaneous intra- and extrauterine pregnancy is reported. Para ii, 
aged twenty-five, last cliild fourteen years ago. Past history negative. 

Last menstrual period occurred end of May, 1933. Acute pain in lower abdomen 
and bloody vaginal discharge started middle of July. She entered iiospital. Sept. 
3, 1933, eomplaining of pain in lower abdomen and constipation. Findings: Soft 
mass 2 fingers below umbilicus, toward the right side, not freely movable. Cervix 
soft and bulky, uterus anteverted and pushed forward by a mass attached to the 
uterus. 

Abdominal section revealed dark blood in peritoneal cavity, a pelvic hematoma 
behind uterus and to left, intimately connected with corpus. Uterus was size of 
eight weeks’ pregnancy. Left tube and ovary adherent to mass. Eight appendages 
normal. Chorionic villi in mass and rent in left tube visible. On section uterus 
found to contain a fetus of eight weeks. Patient made uneventful recover}' after 
removal of uterus and appendages. 

/ 

This condition has been termed "simultaneous pregnancy,’’ "combined preg- 
nancy,’’ or "compound pregnancy.’’ It is rare since only 217 cases have been 
found in the literature by Gemmel and Murrey in 19.33. It may be a type of twin 
pregnancy, one fertilized ovum implanting it.'self in uterus, the other in the tube; in 
other cases, the condition may be due to the superimposition of a uterine pregnancy 
upon onc already existing in tlic tube. The latter may antedate the uterine gestation 
by a long or very short interval. 

The litcraturcUs reviewed. 

F. L. Adair and S. A. Pkari,. 


Kerr, J. M., and Anderson, D. F.: Angular Pregnancy. A Clinical Entity, Brit. 

M. J. 1: 1113, 1934. 

Author gives histories of two cases of cornual pregnancy seen in the Glasgow 
Eoyal Maternity and Women’s Hospital. 

Case 1, a gravida vi, fifteen weeks pregnant. Because of acute abdominal symp- 
toms a laparotomy was performed with a pro\'isional diagnosis of ectopic pregnancy 
or torsion of ovarian cj'st. Exploration revealed marked elongation of the right 
cornu and abdomen was closed. Patient developed a pneumonia and aborted spon- 
taneously the day following laparotomy. 

Case 2, a primigravida, aged twenty-one, who before admission complained of 
acute abdominal cramplike pains, tenderness in right lower quadrant, tender and 
hard uterus. On bimanual examination a tender elongated right cornu was palpated 
and a diagnosis of nineteen-week angular pregnancy was made. Throughout the 
pregnancy she experienced these sharp pains. At thirty-five weeks gestation uterus 
was lying to the right side and was tender. Patient had a forceps delivery of a 
5 pound 10 ounce child and uterus was explored; placenta was attached in the 
elongated right cornu. 

Kerr discusses angular pregnancy as a particular type of gestation in which the 
zygote becomes implanted in one horn of the uterus and thus is distinct from the 
interstitial variety of ectopic. He states that he had previously observed four such 
cases and all six were similar in the following features: (1) Pain, (2) lateral 
distention of the uterus in the region of the uterine cornu, (3) tendency to abortion. 
Three of six eases ended in abortion. 
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INTIMATE SIDE OP A WOMAN’S LIFE, By Leona W. Chalmers. II- 
lustratedj 128 pages. Pioneer Publications, Inc., Radio City, N. Y., 1937. 

PHYSICIANS’ GUIDE BOOK for Mothers. By G. G. Keener, M.D. Southern 
Publishers, Inc., Kingsport, Tenn., 1936. 

SAFE CHILDBIRTH. Tlie Three Essentials. By Kathleen Olga Vaughan, 
formerly medical officer, Egyptian Quarantine, etc. With foreword by Howard 
A. Kelly. Illustrated, 154 pages. William Wood and Compan}’, Baltimore, 1937. 

DISEASES OP INFANTS AND CHILDREN. By J. P. Crozer Griffith, M.D., 
Emeritus Professor of Pediatries in the University of Pennsylvania, etc., and A. 
Graeme Mitchell, M.D., Professor of Pediatries, College .(jf Medicine, University of 
Cincinnati, etc. Second edition, revised and reset. Hlustrated, 1154 pages. W. B. 
Saunders Company, Philadelphia, 1937. - * ' 

PREOPERATIVE AND POSTOPERATIVE TREATMENT. By Robert L. 
Mason, M. D., as.sistant in surgery of the Massacliusetts General Ho.spital. Il- 
lustrated, 495 pages. W. B, Saunders Company, Philadelphia, 1937. 

KAMA SUTRA, the Hindu Science of Love. Translated from the Sanscrit by 
Sir Richard Burton. Illustrated, 127 pages. The Medical F’ress of New York, 
New York, 193(5. 

DAS HORMON DES CORPUS LUTEUM. Von Dr. Erich Pels, Institute dc 
Maternidad de la Sociedad de Beheficoncia, Buenos Aires. Mit 40 Abbildungen 
im Text, 169 Seiten. Franz Deuticke, Wien, 1937. 


Item 


American Board of Obstetrics and Gynecology 

Practical oral-clinical, and pathological examinations for Group A 
and Group B applicants will be held at Atlantic City, N. J., on June 
7 and 8, 1937. 

An infoi-mal dinner for the Diplomates of this Board and others 
interested in obstetrics and gynecology will be held at the Hotel 
Claridge, Atlantic City, on Wednesday, June 9, 1937, at 7:00 p-m. 
At this time several short addresses will be made and the successful 
candidates of the preceding two days' examinations will be introduced 
in person. 

Applications for the Group A examination will be received in the 
office of the Secretary, Dr. Paul Titus, 1015 Highland Building, Pitts- 
burgh (6), Pa., to April 9, 1937. Application blanks may be secured 
from the Secretary’s office. 
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nancies occurred until the present. Constipation and lower abdominal pain were 
present throughout pregnancy. 

The baby weighing 5 pounds 12 ounces survived nine liours. Tlie mother re- 
covered after a complicated puerpcriuin of seven weeks. ISTormal menstruation was 
established three months after operation. 

F. L. Adair and S. A. Pearl. 


Krislman, R. G.: Full-Term Extrauterine Pregnancy: Child Delivered Alive, 

Brit. M. J. 1: 795, 1936. 

The record is given of a full-term extrauterine pregnancy in a para vii, aged 
thirty-three, delivered of a live child by laparotomy. Tlie placenta lodged in the 
layers of the left broad ligament and the amniotic cavity was firmly enclosed by 
adhesions. The uterus appeared to be the size of a twelve weeks’ gestation. Pain 
during pregnancy and sliglit periodic vaginal bleeding occurred. Recovery was 
uneventful. 

F. L. Adair and S. A. Pearl. 

Steel, W. Arklay: Full-Term Extrauterine Pregnancy With Living Child, Brit. 

M. J. 2: 62, 1934. 

Primipara, aged twenty-four, witli a ventral liernia due to an appendicitis opera- 
tion scar. Complained of very severe “knifelike” pains. Temperature, pulse, and 
urine were normal. There was marked tenderness over the entire abdomen. The 
cervix was soft and the c.xtemal os closed. The fetus was found lying transverse. 
An external version was attempted, when a “snap” was felt and tlien a large 
placenta made out, occupying the entire pelvis. Tlie patient became shocked. The 
uterus was thought to be ruptured and a laparotomy done. A living female child 
was extracted from the abdominal cavity which was filled with blood. The uterus 
was anterior to the placenta. The placenta was attached by a broad pedicle (3 to 
4 inches) to the posterior aspect of the right broad ligament. A pint of blood 
sucked out of the peritoneal cavity was given to her intravenously. She rapidly 
improved, showing the value of auto-transfusion. The child seemed healthy but died 
suddenly twelve hours after birth. Autopsy on the child showed nothing abnormal. 

F. L. Adair and I. Broivn. 

Taliaferro, Federico: A Case of Extrauterine Pregnancy at Term, Bob Soc. de 

obst. y ginec. (Buenos Aires) 15: 411, 1936. 

The author reports a case of extrauterine pregnancy at term. The case was 
diagnosed by x-ray after injection into the uterus of a radiopaque substance. A 
live child was obtained by means of abdominal operation. Most of the placenta 
was left in situ, with drainage through Douglas’ pouch. The patient finally died 
from peritonitis. 


Mario A. Castallo. 
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cepted and mneli-quoted standard. Studies dealing with the problem 
of nterine prolapse and its treatment, as well as that of vesicovaginal 
fistula, and of other plastic procedures, including the construction of an 
artificial vagina, constitute noteworthy additions to American gyneco- 
logic literature. 

The assembled contributions to this volume represent the work of 
many collaborators from various American and foreign sources. Their 
dedication for this purpose is not merely a fiattering compliment to 
Dr. Frank, it is an acknowledgment of that widespread and well- 
established interest in the diseases of woman peculiar to her sex and 
in the care of her reproductive processes. 

The last century has been replete with great advances in the com- 
bined field of obstetrics and gynecology. The acceptance of the con- 
tagious character of puerperal fever, the establishment of the prin- 
ciples of antisepsis and asepsis, the clinical application of anesthesia, 
the extension of operative methods of approach in pelvic disease and 
in the dystocia of labor almost seemed to spell the end of progi’ess at 
the turn of the century. But much remained in reserve for further 
development during the next three decades when radiation procedures 
for diagnosis and treatment, blood transfusions for postoperative 
hemorrhage, adequate and prophylactic prenatal care methods, a bet- 
ter understanding of the physiology and histology of menstruation 
and its abnormalities, and an increasing insight into the mysterious 
workings of the endocrine glands, constituted an era of progress 
which opened up new worlds of thought and activity. It is during 
this latter period that Robert Frank has made his noteworthy contri- 
butions in the field of endocrinology, noteworthy because they were 
based on careful clinical observations, supported by animal and 
pharmacologic experiments. The additions to our knowledge of the 
activities of the endocrines made by Dr. Prank and his eoworkers 
constitute an outstanding contribution to American medical literature 
and represent that sane application of theoretic knowledge to clinical 
procedures which is often lacking but is so very important and essential. 

The Editors of the Journal are happy to have been afforded the op- 
portunity to present to the medical profession these assembled contribu- 
tions from outstanding clinicians and research workers, dedicated to 
a man who, by earnest effoi’t and continued application, has con- 
tributed much to our knowledge in a special field of medicine. This 
volume and what it represents, Avill undoubtedly constitute a source 
of gratitude and satisfaction to its recipient, conveying as it does, a 
united expression of good will and good feeling from its numerous 
contributors to Dr. Frank upon his retirement merely from active serv- 
ice in tlie Mount Sinai Hospital, which he long has served so ably and 
so well. 


— George 17. Kosmalc, M.D. 



American Journal of 
Obstetrics and Gynecology 
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Robert T, Frank Anniversary Number 


ROBERT TILDEN FRANK 
AN APPRECIATION 


T he present issue of the Journal possibly is an innovation in that it 
constitutes a memorial to a man still active in his chosen profession, 
who has before him a span of years when he may enjoy the fruits of 
his labors and the honors which have been bestowed upon him. In 
this country Ave do not alwaj^s acknoAvledge a man^s achievements 
during his lifetime nor do we afford an opportunity for his friends 
and colleagues to do so in a eoopei-ative manner such as is afforded in 
this special issue of the Journal. The Germans have a Avox’d for it, 
they call a A^olume like this a “Pestschiuft” — unfortunately Ave have no 
equNalent tei’m. But its meaning and scope are clear, let us call it 
AAlxat we ma}^. 

This volume, as put forth, commemoi’ates a man's career, a cai*eer 
Avhieh is sjmehi’onous AAuth gi'eat adAmnces in gynecology, advances 
Avhich haA’’e altered the conception of this important bi’aneh of medi- 
cine from its preAdously mechanistic character to one much broader 
and moi’e significant. It also presents a compliment of univei’sal ap- 
preciation of the influence AAdiich Dr. Prank has AAdelded in molding 
present-day thought and opinion, especiallj'' in that tAvilight zone of 
endocrinology and its allied histology and pathologjq in Avhicli much 
has been accomplished but in Avhich much still I’emains to be done. 

But Dr. Prank’s scientific actiAUties haA’-e not been limited to the 
domain of endocrinology. His Avork on gjuiecologic and obstetric pa- 
thology, first published in 1931 and since then tAvice reAUsed, is an ac- 

Kote: The Editor accepts no responsibility for the Aoews and statements of au- 
thors as published in their ‘ ‘ Original Communications. ’ ’ 
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Fig. 1. — Cross-section of the ampulla of the fallopian tube of the sow showing 
the injected lymphatics (from Anderseni). The most conspicuous lymph plexus is 
situated in the mucosa. The vessels in this plexus are typical lymph capillaries 
without valves. Those in the mucosal folds empty into similar vessels at the base of 
the folds. Vessels from the latter pierce the inner muscular layer and empty into 
valved collecting vessels situated between the two muscular layers. These vessels in 
turn empty into lymph vessels in the mesosalpinx. The subserous plexus is less con- 
spicuous and consists of small capillaries just outside the outer muscular layer, 
separated from the serosal mesothelium by a few strands of connective tissue. This 
plexus also drains into the intermuscular vessels. xo6. 

Fig. 2. — ^Photomicrograph of a portion of an oblique section of the ampulla of a 
normal appearing tube. The patient, A. H. No. 1920-22, parous, aged forty-one, had 
had the entire uterus and one tube and ovary removed for a primary uterine 
endometriosis. Irregular-shaped channels or spaces lined by endothelium-lilce cells 
are present in some of the folds and also at the base of the folds. The form and 
situation of these spaces are similar to those of the injected lymphatics of the 
mucosa shown in the preceding illustration. I believe they are lymph vessels. Com- 
pare also with the next photomicrograph. x25. 

Fig. 3. — Cross-section of a portion of the ampulla of the left tube in which the 
lymphatics of a large mucosal fold are filled, as with an injection mass, with 
carcinoma secondary to that in the ovaries. The patient, A. H. No. 9895, parous, 
aged forty-seven, had had both tubes and ovaries and the uterus removed for bi- 
lateral ovarian carcinoma associated with an extensive peritoneal carcinomatosis. 
Carcinoma was found in Ijunphatics in all layers of this tube and also in lymph ves- 
sels in the mesosalpinx. The form and situation of the carcinoma-filled lymph vessels 
in this fold and also in the mucosa at the base of the fold {“a”) are very similar 
to the injected lymph vessels shown in Fig. 1 and also to the judged lymph vessels 
shown in Fig. 2. The condition present in this section gives added support to the 
belief that the empty spaces shown in the mucosa of Fig. 2 are lymph vessels. x25. 


review of the lymphatics in the tubal mucosa, Andersen mentions the observations 
of Henle (1873), Orthmann (1887), Sobotta (1903), Hermann (1908), Grosser 
(1919), and Graf Spee (1921). She also states: “A number of workers on the 
lymphatics of the uterus have likewise discovered the presence of lymphatics in the 
tube. ’ ’ 

Hermanns (1908) evidently obsers'ed lymph vessels in the mucosa of the fimbriae 
as well as in the mucosa of the ampulla of the tube. He frequently found large 
irregular empty spaces in the large mucosal folds of the ampulla and of the fimbriae 
which he stated had attracted the attention of earlier writers. Hermann in his 
paper gave Henle ’s and Orthmann ’s descriptions of these spaces. He was first in- 
clined to regard these spaces as artefacts but, after observing that they occurred 
■with great regularity both in form and distribution in all of his preparations and 
that in many places they appeared to be lined by endothelium, he concluded that 
although definite proof was lacking, these spaces were most likely lymphatics. 

Anderseni writes that she has been “able to discover in an earnest perusal of 
the literature ... no description whatsoever of the pattern of the Ijunpli vessels 
■within the tubal wall.” The absence in the literature of a description of the in- 
trinsic lymphatics of the tube is due to the difficulties encountered in injecting 
these vessels. 

Anderseni injected the lymphatics of the tubes of sows. She was able to obtain 
injections of the lymphatics of all portions of the ampulla of the tube and of the 
tubouterine junction in that animal. Due to technical difficulties she was unable 
to inject the lymphatics of the mucosa of the isthmus of the tube and of the 
infundibulum. She believed, however, that the infimdibulum does contain a lymph 
capillary plexus as yet not demonstrated. 




THE LYMPHATICS OF THE MUCOSA OP THE PIMBEIAE 
OP THE FALLOPIAN TUBE 

John A. Sampson, M.D., Albany, N. Y. 

(From Ihe Gynecological a7id Pathological Departments of the Albany Hospital and 

the Albany Medical College) 

I T IS the purpose of this paper to present observations made in the 
endeavor to ascertain the distribution of tlie lympii vessels in the 
mucosa of the fimbriae of the fallopian tube and their relation to the 
lymphatics of the ampulla of tlie tube and to those of the mesosalpinx 
and the ovary. 

Li the studj’ of carcinoma of the tubal mucosa secondary to car- 
cinoma of the ovary, I have been imi:)ressed both with the frequency 
of the location of these secondary tumors in the fimbriae of the tube 
and also, in some of these eases, Avith the presence of the groAvtli in 
spaces Avhieli I belicA^ed might be lymph vessels of the mucosa of the 
fimbriae. In attempting to determine the pathogenesis of these sec- 
ondary tumors I have been handicapped by a lack of any conception 
not only of the distribution of the lymphatics in the niucosa of the 
tubal fimbriae but also of their relation to the lymphatics of the 
ampulla of the tube aiid those of the mesosalpinx and the ovary. 

Anderseni (1927) referred to the contributions of Poirier (1SS9-90), Bruhns 
(1898), Bartels (1909), and Poirier and Cuneo (1920) indicating that the lymph 
vessels from the tube empty into the subovarian plexus and there unite with lymph 
vessels from the ovary and the uterus. Andersen has shown that in the sow (Fig. 1 
of her paper) the lymph vessels from all portions of the tube, including the 
fimbriae, converge to form the subovarian plexus which also receives lymph vessels 
from the ovary and the uterus. 

Pelle and Pellc^ (1931) by first injecting the lymphatics of the tubes with Paris 
blue and then those of the ovary or uterus with yellow of cadmium observed that 
the blue-colored ljunph vessel.s, coming from the tubes, soon became green, thus 
indicating an early communication between the lymph vessels of the tube and those 
of the ovary and the uterus. They believe that their experiments verify the opinions 
expressed by Bruhns and by Bartels to which they refer in their paper. These 
anatomic observations may be further confirmed by the abundant evidence that 
carcinoma may spread from either the uterus or the ovarj" to the tube bj' way of 
the lymph vessels. 

Little apparentlj^ is known about the Ijnnpliaties in the tubes of 
women and least of all about those in the fimbviae. 

Anderseni states: “The existence of lymphatics in the fallopian tube has been 
suspected for a long time by the students of the histologj' of the tube. They have 
noted only the lymphatics of the mucosal folds of the ampulla. ” In a historical 
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Fig. 4. — Cross-seetion of a portion of the ampulla of the left tube in which the 
lymphatics are tilled, as with an injection mass, with carcinoma secondary to that of 
the ovary. The patient, A. H. No. 9.3640, nulliparous, aged forty-six, had had both 
tubes and ovaries and the uterus removed for a large carcinoma of the left ovary. 
No evidence of peritoneal carcinomatosis was observed at the operation. Compare 
with Figs. 1, 2, and 3. The distribution of the lymph vessels of the mucosa both in 
the folds and at their bases is similar in all four illustrations. By noting the 
lymphatics in each mucosal fold of this section and superimposing the folds on each 
other one can visualize the distribution of the lymphatics as seen in cross-sections 
of these mucosal folds. x54. 

Fig. 5. — Cross-section of the ampulla of the tube in which lymphatics in all layers 
of the tube are filled, as with an injection mass, with carcinoma secondary to that 
of the uterus. The patient, A. H. No. 4727-31, parous, aged .sixty-four, was operated 
upon for uncontrollable bleeding due to an advanced carcinoma of the uterine cervix 
which had been treated with radium. An attempt was made to ligate the blood 
supply of the uterus. The retroperitoneal tissues on both sides of the pelvis were 
so infiltrated by the growth that it was impo.ssible to gain access to the anterior 
branch of either internal iliac artery. The right tnbe and ovary were removed and 
the left ovarian vessels and both round ligaments were ligated. Tlie bleeding ceased 
and did not return. Tlie patient died a year later. The study of the tube and ovary 
removed at operation indicated that the carcinoma had extended from the uterine 
cornu into the lymph vessels of the mesosalpinx and thence to the ovary and tube. 
In this section the mucosal lymphatics greatly distended with carcinoma are most 
striking. Compare with the subserosal lymph vessels which are few in number if 
their injection is complete. Lymph vessels in the tubal wall are also filled with 
carcinoma. The carcinoma-filled ve.ssel marked “a” is a collecting lymph vessel ex- 
tending from the tube into the mesosalpinx at the right. xl6. 


The human fimbrial mueo.sa consists of a continuation of the mucosa 
of the ampulla Avith its longitudinal folds through and beyond the 
abdominal ostium of the tube. This mucosa spreads out and lines the 
inner surface of the infundibulum of the tube, adapting itself to the 
size and shape of the latter. It also extends over the rim of the 
infundibulum and covers the outer surface of the latter for a varying 
distance to join the serosa of the tube. A furtlier extension of this 
mucosa along the free margin of the mesosalpinx, toward or to the 
tubal pole of the ovary, constitutes the mucosa of the ovarian fimbriae. 

By floating out the fimbriae of a freshly remoA’’ed tube in ivater and 
by examining it Avith a hand lens one Avill be impressed not only AAUth 
the great variation in the size and shape of the mucosal folds but also 
AAdth the complexity of their arrangement. If a similar examination 
is made of the same tube after incising it longitudinally one may see 
that the arrangement of the fimbrial folds becomes less complex and 
that the continuitA" of many of these folds AAuth the longitudinal folds 
of the ampulla is eAudent. A comparatiAm examination of scA'cral 
fimbriae demonstrates a great A'ariation in the pattern of the mucosal 
folds in the different fimbriae. Since the histologic structure of tlie 
fimbrial and ampullar mucosa is essentially the same one might infer 
that the distribution of the lymphatics in the tAvo situations Avould be 
similar. A knoA\dedge of the distribution of the lymphatics in the 
mucosa of the distal portion of the ampulla Avould be of great assistance 
in the study of the unknoAvn distribution of the lymphatics in the 
fimbrial mucosa. 
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Pig. 6. — Longitudinal section of the distal portion of the tube, shown in the pre- 
ceding illustration, including the fimbriae proper and the free margin of the meso- 
salpinx with its ovarian fimbriae, at the right, cut obliquely. As in the preceding 
section, the lymphatics of the mucosa are distended -with carcinoma. Many of these 
are cut either longitudinally or obliquely and are thus extending lengthwise in tlie 
tubal mucosa. Note that the fimbrial mucosa is continuous with the mucosa of the 
ampulla and also that the lymphatics in the mucosa in the two situations appear to 
be continuous. Large lymph vessels distended with carcinoma are present in the wall 
of the tube and also in the mesosalpinx beneath the ovarian fimbriae. Apparently 
the lymph vessels of the ovarian fimbriae drain into vessels in the mesosalpinx be- 
neath. x5. 

Pig. 7. — Higher magnification of a portion of the fimbriae shown in the preceding 
illustration. The distribution of the lymph vessels in the mucosal folds and at their 
bases is similar to that shown in the mucosa of the ampulla of this and other tubes 
(compare udth Pigs. 1, 2, 3, 4, and 5). x25. 


I have used Ander.sen ’s’- excellent description of the injected lym- 
pliaties of the ampulla of the soav ’s tube as a guide in the study of the 
lymphatics of the mucosa of the ampulla of human tubes. 

'^The lymphatics of the ampulla lie in three separate strata of tissue. The two 
capillary networks lie in the subserous and subepithelial connective tissue respectively, 
and the large collecting vessels lie in the intermuscular connective-tissue layer. . . . 

“In cross-section the most conspicuous plexus is the mucosal one (Pig. 1 of the 
present paper). The vessels are broad in the long axis of the tube and thin in the 
transverse axis. They enter each mucosal fold, running approximately perpendicular 
to the inner surface of the circular muscle, so that if a cross-section cuts through a 
vessel near the base of the fold it is likely to cut lengthwise through a considerable 
portion of it. As the lymph-vessel extends farther it divides into two approximately 
equal branches, usuall}’- at an angle of 60 degrees or over, and repeats this method of 
branching at fairly regular intervals as it continues into the fold. These branches run 
in all directions through the mucosal folds, but the majority of them run longitudinally 
with the tube. . . . The vessels are typical Ij-mph capillaries, without valves and 
with the great irregularity of Ijunph A'essels. . . . 

“The lymphatic network of one mucosal fold is connected with that of the next 
by direct continuity at the base of the folds. This network bears the same relation 
to the epithelium between folds as to that of the folds proper. At the base of each 
fold the lymph-vessels widen into small sinuses as they receive the vessels from 
either side. tSimilar smaller sinuses are often found at the base of secondary folds. 
The plexus of vessels in the mucosa thus consists of a rich network just beneath the 
circular muscle, which receives lymph from the plexus in the mucosal folds. It 
drains into the intermuscular collecting vessels by way of fairly frequent vessels 
which pierce the circular muscle, usually in company with arterioles (Fig. 1 of the 
present paper). 

“The lymph-vessels lie in the connective tissue of the mucosal fold. They are 
separated from the nearest epithelial cells by only a few strands of connective tissue, 
while they maj' be a considerable distance, often as much as 50 microns, from other 
epithelial cells. . . . 

“The subserous plexus is less rich, and consists of small capillaries just outside 
the longitudinal muscle-layer and separated from the serous raesothelium by a few 
strands of connective tissue. This plexus also drains into large intermuscular 
vessels. . . • 
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Fig. 8. — Longitudinal section of the di.stal portion of the tube including its 
fimbriae proper, the mesosalpinx with its ovarian fimbriae and the tubal pole of the 
ovary at the right. The patient, A. H. No. 9339-31, parous, aged forty-seven, had 
had the entire uterus and one tube and ovary removed for a uterine leiomyoma. The 
veins filled with blood appear black in the photomicrograpli. Their distribution sug- 
gests an intimate relationship between A'cnous outlets of the tubal pole of the ovary, 
the fimbriae, and the mucosa of the distal portion of the tube. The large irregular 
empty space “a” arose from an incomplete section of the mesosalpinx. I believe 
that spaces “ c,” and “ d” are the lumina of large Ijunph vessels. There is 

no suggestion of an anastomosis between the lympliatics of the ovarian fimbriae and 
those of the ovary. Occasional lymph vessels can be seen, under higher magnifica- 
tion, in the compressed folds of the mucosa of the ampulla. On the other hand, 
dilated lymphatics can be easily seen in many of the folds of the fimbrial mucosa, 
especially in the folds at the left of the abdominal ostium of the tube. It is obvious 
even with this low magnification that the fimbrial mucosa is but a continuation of 
the mucosa of the ampulla bej'ond the ostium of the tube. x5. 

Fig. 9. — Higher magnification of the fimbrial mucosa about the abdominal ostium 
of the tube shown in the preceding photomicrograph. The extension of the longi- 
tudinal folds of the mucosa of the ampulla through and beyond the ostium of the 
tube can be easily seen, especially at the left. Lymph vessels running longitudinally 
in these folds can also be detected. These vessels become more dilated and are 
therefore more evident the further the mucosal folds extend beyond the ostium. The 
distribution of the lymph vessels in the folds of the fimbrial mucosa and at their 
bases is similar to that of the Ijunph vessels of the mucosal folds of the ampulla 
shown in this photomicrograph and better pictured in Figs. 1, 2, 3, and 4. x25. 


“The collecting vessels, which are valvcd, run in the connective tissue which 
lies between the two muscle-layers." These vessels pass through the tubal wall 
and empty into the lymph vessels of the mesosalpinx. 

jmethods of study 

Although 1 have failed in all of the few attemiits made to inject the 
lymiihaties of the tube, I have, liowever, observed, in the mucosa of 
the ampulla of tubes from patients with carcinoma of either the ovary 
or the uterus, .space.s wliich were filled with carcinoma as with an 
injection mass. I inferred that these carcinoma-filled spaces were 
lymphatics. I have also frequently seen irregular, empty spaces in 
other portions of the tubal mucosa just described and also in the 
mucosa of normal tubes which, in form and situatio}!, resembled the 
spaces filled with carcinoma. In these empty spaces an endothelium- 
like lining could be detected. I gathered this material together and 
compared the spaces just described Avith Andersen's^ illustration and 
description of tlie injected lymphatics of tlie mucosa of the ampulla 
of the sow’s tube. I found that tlie judged lymphatics observed by 
me were veiy similar, both in form and distribution, to the injected 
lymphatics shoAvn by Andersen (see Figs. 1 to 6). It Avould seem that 
Andersen’s description of the lymphatics of the mucosa of the ampulla 
of the soAv’s tube might at least in a general Avaj' be applied to the 
l 3 ’mphaties of the mucosa of the ampulla of the human tube. 

Kealizing that the mucosa of the fimbriae is a continuation of the 
mucosa of the ampulla through the abdominal ostium of the tube and 
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3?ig. 10. — ^Longitudinal section of the distal portion of the tube including the 
fimbriae, in a plane at right angles to that shown in Fig. 8. The patient, A. H. 
No. 7788-31, parous, aged thirty-nine, had had the entire uterus and one tube and 
ovary removed and the pelvic floor repaired for descensus of the uterus and other 
results of the injuries of cliildbirth. The veins filled with blood are easily dis- 
cernible. The lymph vessels cannot be detected in the compressed folds of the mu- 
cosa of the ampulla. On the other hand, they are evident in many of the mucosal 
folds of the fimbriae. A mucoserosal junction is indicated by the letter “a.” 
XlO. 

Fig. 11. — Higher magnification of mucosal folds of the fimbriae shown in the 
lower right-hand portion of the preceding photomicrograph. The lymph vessels in 
the folds and at their bases can be easily seen. The distribution of these vessels 
and the ones in the folds of the ampulla, sho\ra in Figs. 1, 2, and 3, is similar. Al- 
though lymph vessels for the most part lie in the central portion of the folds, their 
distance from the epithelium varies in different portions of the folds. Lymph 
vessels “a/’ “1),” and “c” accompanying blood vessels can be seen in the wall of 
the tube. If these vessels are continuous with those at the base of the folds, as well 
they may be, they would furnish an outlet for the ljunph in the mucosal lymphatics. 
X54. 

Fig. 12. — Higher magnification of mucosal folds of the fimbriae at the right of 
the ostium of the tube sho\vn in Fig. 8. The lymph vessels in the folds and at their 
bases can be easily seen. The distribution of these vessels and the ones in the pre- 
ceding photomicrograph is similar. In both instances the tubes were cut longitudin- 
ally but in planes at right angles to each other. Note that the blood vessels in the 
folds are situated, for the most part, between the lymph vessels and the epithelium. 
Tlvis apparently is a consistent arrangement. x25. 


that the mucosa in the tivo situations has the same histologic structure 
and therefore should have a similar lymphatic distribution, I studied 
carcinoma-filled and empty lymphatics of the fimbrial mucosa by com- 
paring them Avith similar lymphatics in the mucosa of the ampulla. 

In order to trace the extension of the mucosa of the ampulla of the 
tube into the fimbriae fifty-nine normal appearing tubes AAmre studied. 
The tubes and OAmries attached to uteri Avhich had been I’emoA'^ed at 
operation were seA^ered from these uteri and immediately placed in 10 
per cent formalin AAdthout incising the tubes. The distal portion of 
these tubes, including their fimbriae, Avas imbedded in celloidin since 
this causes less unequal tissue shrinkage and therefore fcAver artifacts 
than pai’affin. The sections Avere stained Avith hematoxylin and eosin. 

Sections cut in three different planes were employed in the study 
of these fifty-nine specimens. In one series the distal portion of the 
ampulla including its fimbriae, the me.sosalpinx with its ovarian fimbriae 
and a small portion of the tubal pole of the ovary were so mounted 
that longitudinal sections Avould include all of these structures. In 
the second series the distal portion of the tube and its fimbriae Avere 
cut longitudinally in planes at right angles to those of the first series. 
In the third series cross-sections AA^ere made of the fimbriae and distal 
portion of the tube. Serial sections Avere not employed in this group 
of specimens. HowcA’^er, x’epi’esentative sections from different levels 
of each block were saved. Lj^mph vessels could be seen in the mucosa 
of the fimbriae in all of the sections. 
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Fig. 13. — Mucosal folds of the fimbriae and a portion of the ampulla at the left 
of the ostium of the tube shown in Fig. 10, from another section. A portion of the 
ostium of the tube appears at the light in this photomicrograiih. Note that the 
IjTiiph vessels of the folds empty into vessels at the base of the folds. The latter ap- 
parently are continuous with lymph vessels of the mucosa of the ampulla and also 
possibly with lymph vessels “a” and “h” (more evident in lymph ves.sel “h”) 
beneath the fimbrial mucosa. x54. 

Fig. 14. — Mucosal folds of the fimbriae and a portion of the ampulla at the right 
of the ostium of the tube shown in the preceding photomicrograph, from the same 
section. A portion of the ostium of the tube appears at the left in this photomicro- 
graph. Note the lymph vessels in the folds and at tlie base of the folds. The vessel 
in the fold nearest the ostium apparently is continuous with the lymphatics of the 
mucosa of the ampulla. A muco.sero.sal junction appears in this photomicrograph 
at “a.” Tliere is no evidence of any anastomosis between the mucosal and the 
subserosal lymphatics. The latter are not evident. xoO. 


In a .smaller group of five specimens the tubes were incised longitu- 
dinally before placing them in formalin. This was done in order that 
the mucosa of the ampulla would not be compressed b}’- the slirinkage 
of the wall of the tube in the fixing solution as occurred in the first 
group. Sections from this group showed no compre.ssion of the mucosa 
of the ampulla with a resulting increased visibility of its lymph vessels. 
Complete serial sections were employed in a portion of the blocks in 
all of these specimens. I have found that it is possible to follow a 
noninjected lymph vessel for only a short distance even in complete 
serial sections because portions of the vessel may be constricted and 
therefore difficult or impossible to detect. 

The lymphatics seen in the various types of mucosal folds were com- 
pared with those seen in similar types of mucosal folds in the same 
and other sections. In this way one obtained a general impression of 
the distribution of the lymphatics in each type of mucosal fold. 

Noninjected lymph vessels may be confused wth empty veins and 
also with spaces caused by unequal tissue shrinkage. Fortunately the 
veins in my preparations usually contain blood. Artifacts are infre- 
quent and are usually easily recognized both by their appearance and 
by the fact that they are not lined by endothelium-like cells. 

The photomicrographs Avith their legends present my observations 
and interpretations better than any Avrilteu description. These con- 
stitute the most important part of this papei-. They also demonstrate 
both the value and the shortcomings of this method of study. I desire 
others to draw their oAvn conclusions not onl.y from a study of the 
photomicrographs in this paper, but of much greater importance, from 
the study of similar material of their own in which, if possible, the 
lymphatics have been injected. I haA’-e found a reading glass of great 
value in the study of the photomicrographs. 
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DISCUSSION 

Fi’om the study of carcinoma-filled and empty lymphatics in the 
mucosa of the ampulla of the human fallopian tube, I believe that the 
distribution of these vessels in this mucosa closely resembles the dis- 
tribution of the lymphatics in the mucosa of the ampulla of the sow's 
tube described by Andersen^ (compare Figs. 2 to 6 with Fig. 1). 

Since the fimbrial mucosa has the same histologic structure as the 
mucosa of the distal portion of the ampulla with which it is continuous 
one might infer that the distribution of the lymphatics in the mucosa 
in these two situations wmuld be the same. This inference is correct 
as indicated in the photomicrographs (see Fig. 9 and compare Fig. 4 
with Fig. 7, and Figs. 2 and 3 with Figs. 11, 12, and 13), 

By comparing the lymph vessels in mucosal folds of approximately 
the same size and shape in one or in several sections of both the 
amioullar and fimbrial mucosa one is able, in a general way, to visualize 
the distribution of the Ij^mphaties in that type of mucosal fold (see 
Figs. 4, 11, 12, and 20). Since mueosal folds vary in size and form 
the pattern of the lymphatics in these folds must vary accordingly. 
The larger folds with secondary folds arising from them will have a 
moi’e complex lymphatic pattern than the smaller and simpler folds 
(Fig. 15). 

For descriptive purposes the lymphatics of the ampullar and fimbrial 
mucosa may be divided into two plexuses : one situated in the mucosa 
at the base of and between the folds and the other in the folds. Vessels 
from the plexus in the folds empty into the plexus at the base of the 
folds. Thus the lymphatics of one mucosal fold are united with those 
of adjacent folds. This pattern prevails in all sizes and types of mu- 
eosal folds whether in the ampulla or fimbi’iae. 

I have been unable to ascertain either the pattern of the branching 
and anastomosing of the lymph capillaries in the folds or the form of 
their termination (really origin) in the crest of the folds, whether the 
latter occurs in blind ends or loops. Only by a careful study of tubes 
in which the lymphatics have been injected can these finer and inter- 
esting details be determined. In the sections of the fimbriae studied 
by me the Ij^mph vessels of the mucosa were usually more dilated and 
therefore more easil}' seen than the vessels in the ampullar mucosa of 
the same tube. In spite of this fact I experienced almost as much 
difficulty in tracing, even in serial sections, these noninjected capillaries 
in the fimbrial folds as I did in the ampullar folds. 

Since the lymphatics of the ampullar and fimbrial mucosa are true 
capillaries without valves a free circulation of the lymph in all direc- 
tions in the plexuses is assured. 
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Fig. 16. — Cross-section of the fimbriae of a normal appearing tube at the level of 
its abdominal ostium (see Fig. 10 as a guide for the plane of this section). The 
patient, A. H. No. 970-32, parous, aged forty-nine, had had the uterus removed for 
benign uterine bleeding and descensus of that organ. The pelvic floor was also 
repaired for the results of the injuries of childbirth. The mucosa of the fimbriae 
covers over two-thirds of the surface of the circumference of the tube in this section. 
The lymph vessels of the mucosal folds of the fimbi'iae are greatly dilated as are those 
of the fimbriae shown in Fig. 19. x5. 

Fig. 17. — Higher magnification of the fimbria in the upper right-hand portion of 
the section shown in the preceding photomicrograph. Tlie veins, partly or completelj' 
filled with blood which stains darkly, can be easily seen. I believe that all of the 
empty spaces are the lumina of lymph vessels. By using a reading glass one can 
easily see the lymphatics, at the base of and between the folds, which drain the 
greatly dilated lymphatics of the folds and in turn emptj' into vessels in the stroma 
of the fimbria proper beneath them. x25. 

Fig. 18. — Higher magnification of the fimbrial mucosa at its junction “a” with 
the serosa appearing in the left-hand portion of the section shown in Fig. 16. Note 
the dilated lymphatic, beneath tlie epithelium, which in this section appears to end 
blindly with the termination of the mucosa. In the examination of numerous sec- 
tions, from many tubes, I have been unable to observe an anastomosis between the 
mucosal and the subserosal lymphatics. On the other hand, I have observed, in many 
sections, indications that the l 3 ’mphatics of the terminal portion of the fimbrial mu- 
cosa are drained by vessels penetrating the tubal wall. x54. 


There is abundant evidence that the lymphatics at the base of and 
between the mucosal folds of the fimbriae about the ostium of the tube 
are continuous with similar lymphatics of the mucosa of the distal 
portion of the ampulla (see Figs. 6, 9, 13, and 14). Also when a 
fimbrial mucosal fold is a continuation of a longitudinal fold of the 
ampulla the lymphatics in the folds as well as at their bases should be 
continuous (Pig. 9). Therefore some of the drainage of the lymphatics 
of the fimbrial mucosa must be through the lymphatics of the mucosa 
of the ampulla. 

There are indications that the mucosal lymphatics of the fimbriae 
drain into vessels in the wall of the infundibulum and also in the 
mesosalpinx beneath this mucosa just as the lymphatics of the ampul- 
lar mucosa drain into ve.ssels penetrating the wall of the tube be- 
neath it. 

I have not been able to detect any evidence of an anastomosis be- 
tween the lymphatics of the fimbrial mucosa and the subserosal lymph 
vessels at the mucoserosal junction even in fimbriae in which the 
mucosal lymph ve.ssels were filled with carcinoma (see Pigs. 18, 20, 
and 21). Subserosal lymph vessels in this situation could not be 
detected in any of my sections. This may have been due to the normal 
scarcity of lymphatics beneath the serosa of the distal poidion of the 
ampulla. 

In only one instance could I detect any suggestion of the possibility 
of an anastomosis between the lymph vessels of the ovarian fimbriae 





Fig. 15 . — A large primary mucosal fold of the fimbriae with many secondary folds, 
from the section shown in the two preceding photomicrographs. Note the com- 
plexity of the pattern of the lympli vessels in the large fold and its relative simplicity 
in the secondary folds. The vessels in the secondary folds empty at their base into 
the lymph vessels of the large fold just as the lymph vessels of a primary fold drain 
into the lymph vessels at its base. xoO. 
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Pig. 19. — Longitudinal section of the distal portion of a normal appearing tube, 
including its fimbriae proper, the free margin of the mesosalpinx "witli its ovarian 

fimbriae and a small portion of the ovary at the right. The patient, A. H. No. 

8389-31, parous, aged forty-three, had had the entire uterus and one tube and ovary 

removed for multiple uterine leiomyomas. Lymphatics cannot be detected in the 

compressed mucosal folds of the ampulla. On the other hand the lymph vessels in 
nearly all of the mucosal folds of the fimbi'iae are greatly dilated and are therefore 
conspicuous. Note the great variation in the form and heiglit of the mucosal folds. 
An anastomosis between tlie lymph plexus at the base of the folds of the ovarian 
fimbriae and the ovarian lymphatics cannot be detected. The latter are not evident. 
X5. 

Pig. 20. — Higher magnification of mucosal folds of the fimbria in the left-hand 
portion of the section shown in the preceding photomicrograph. The lymphatics of 
the mucosa are easily seen. They do not extend beyond the mucoserosal junction 
(at the right). There is no evidence of any anastomosis between them and those 
of the subserosa. The latter lymphatics are not evident. The judged lymph vessels 
“a” and “b” in the tube possiblj'' may drain the nearby mucosal lymphatics. xo4. 

Pig. 21. — ^Longitudinal section of a portion of the fimbriae of a tube with the 
mucosal Ijunph vessels filled with carcinoma as with on injection mass. Tlie patient, 
A. H. No. 113036, parous, aged forty-nine, had had both tubes and ovaries and the 
uterus removed for carcinoma of both ovaries associated with an extensive peritoneal 
carcinomatosis. The carcinoma in this section is, for the most part, confined to the 
mucosal lymphatics. In places, liowever, it has extended beyond tliese vessels and 
invaded the tissues of the folds. Carcinoma in Ijunph vessels of the stroma of the 
infundibulum is indicated by the pointer A mucoserosal junction is indicated 

by the letter “b.” Note that carcinoma is present in the mucosal lymphatics almost 
up to the mucoserosal junction. The subserosal Ijunphatics are not evident. If 
carcinoma were present in the subserosal Ijunphatics in this situation it would in- 
dicate or at least suggest an anastomosis between them and the mucosal lymph ves- 
sels. I have never found carcinoma in the subserosal lymphatics in other specimens 
similar to this one. Note that the pattern of the carcinoma-filled Ijunpli vessels of 
the mucosa near its junction with the sero.sa is similar to that shown in the preceding 
photomicrograph. Many blood vessels are present in the tissues of the infundibulum 
but very few recognizable lymph vessels. The observations presented in this paper 
form a chapter in the study of carcinoma of the tubal mucosa secondary to carcinoma 
of the ovary. Is Ijunphatic permeation and embolic metastasis by way of the Ijmiph 
vessels from the ovarian tumor the only way that the carcinoma in the ovary can 
gain access to the mucosal Ijmiph vessels of the tubal fimbriae? I liope to answer 
this question in a later paper. xlO. 


and lymph vessels coming from the hilum of the tubal pole of the 
ovaiy. In sections of this specimen judged lymph vessels accompany- 
ing blood vessels could be seen coming from the ovary into the tissues 
of the mesosalpinx beneath the ovarian fimbriae and also judged 
lymph vessels extending from the ovarian fimbriae toivard the ovarian 
lymph vessels. Whether or not an ana.st6mosis occurred between these 
two sets of lymph vessels could not be determined. 

It would seem that Ij'mph plexuses as rich and apparently as pur- 
poseful as those present in the fimbrial and ampullar mucosa must 
have some important function other than to furnish channels in which 
carcinoma may grow and spread. 




Fig. IS. 
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CONCLUSIONS 

The mucosa of the fimbriae of the fallopian tube is richlj^ supplied 
with lymphatics ivliich are continuous with similar vessels in the 
mucosa of the distal portion of the ampulla of the tube. 

The lymphatics of the fimbrial mucosa also drain into l.ymph vessels 
in the wall of the infundibulum of the tube and those of the ovarian 
fimbriae drain into lymph vessels in the mesosalpinx. 

An anastomosis between lymph ve.ssels, coming from the hilura of 
the tubal pole of the ovary, and the lymphatics of the adjacent ovarian 
fimbriae maj' well exist but was not positively’' demonstrated. 

No suggestion ivas found of an anastomosis between the mucosal 
lymphatics of the fimbriae and the subserosal lymphatics at the muco- 
serosal junction. 


Note : The efficiency of the laboratoi-y work in the preparation of tliis paper is, 
in large measure, due to tlie technical skill and interest of Miss Helen Buchan and 
Miss AVlnifred Lansing. Tlie pliotomicrographs were made by Mr. James A. Glenn. 
These I thank for tlieir interest and cooperation. 
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TYPES OP GONADOTROPIC HORMONES 

With the annouiiceinent of Asehheim and Zondek that the injection 
of urine from pregnant women into immature rodents results in follicle 
growth and luteinization in the ovaries, it was at once assumed that 
it contained a principle derived from the anterior hypophysis. Al- 
though Engle, Orhan and Watrin, and Collip early expressed douht 
as to the validity of this conclusion, it was at once generally accepted 
and is still maintained by a number of authors. The work of the past 
few years, however, has brought forth a convincing array of facts 
which shoAV that we are not dealing with a single anterior pituitary 
factor, hut with a number of gonadotropic substances which may not 
have a common oi’igin. I have summarized the most significant bio- 
logic differences between these hormones in a number of previous com- 
munications (Pluhmann^^'^^), and the}'’ indicate that such substances 
should he identified with one or the other of two important groups. 

1. The "anterior pituitary sex hormones” are found in the blood and urine of 
normal ■women and in increased amounts in castrates, in some patients with amenor- 
rhea, and in the postcliraacteric period. Their prototype is found in various extracts 
prepared from anterior pituitary glands or in fresh hj^pophyseal tissue, and two note- 
worthy biologic reactions may be mentioned. In immature rats or mice they induce 
a rapid development of numerous follicles, some of which luteinize while others 
undergo atresia, so that in 96 or 120 hours, the ovary presents the picture of numer- 
ous small corpora lutea interspersed with atretic follicles. Second, they readily 
stimulate follicle growth, luteinization and hypertrophy of interstitial cells in the 
ovaries of hypophysectomized rodents. Following the work of Hisaw, Fevold, and 
their collaborators, and subsequent corroboration from Wallen-LawTcnce, Evans and 
others, it is now believed that these changes are due to two distinct hormones which 
may exist in various proportions. In the first place there is anterior pituitary 
hormone-A, which stimulates the growth and maturation of graafian follicles. 
Second, there is anterior pituitary hormone-B, which causes a luteinization of 
granulosal and thecal cells. 

2. The "chorionic gonadotropic hormone” is distinct from the first group in 
that it occurs in large amounts during pregnancy, in association with chorion- 
epithelioma and hydatidiform mole, and in men wuth certain testicular tumors. It 
presents many biologic difiterences from the anterior pituitary hormones. For in- 
stance, in the immature rat ovary it induces follicle gi-owth and luteinization, but 
the resultant histologic picture is characteristic. Instead of the large numbers of 
small, closely packed corpora lutea and atretic follicles wdiich result from the ad- 
ministration of anterior lobe extracts, there are large corpora, normal developing 
follicles, and larger or smaller cysts lined with lutein cells, hloreover, these changes 
are believed to be due, not to the chorionic hormone alone, but to its action along 
with anterior pituitary factors already irrescnt in the normal animal. This is shown 
by the fact that in hj-pophysectornizcd rats the chorionic hormone fails to stimulate 
follicle development and only directly affects the ovarian interstitial cells. In spite 
of the repeated statement that the chorionic hormone is made up of two different 
elements (Novaki^), no sound e.xperimental e%'idencc such as has been advanced for 
the anterior hypophyseal substance is as yet available. 



THE DEMONSTRATION OF GONADOTROPIC SUBSTANCES IN 

THE BLOOD AND URINE 


C. F. Fluhmann, jM.D., San Francisco, Calif. 

(From the Department of Obstetrics and Gynecology, Stanford University 

School of Medicine) 

« 

A mong the many medical contributions of Dr. Robert Tilden 
>• Frank, one of the most outstanding- is the development of meth- 
ods to demonstrate the presence of estrogenic hormones in the blood 
and urine. The importance of this ivork lies not altogether in the 
additions made to our knowledge, but also in the recognition of a neiv 
method of approach in studying problems of physiology and pathol- 
ogy. It seems partieidai-ly approi^riate, therefore, in a volume dedi- 
cated to him and to his achievements, to consider the pi’esent status 
of our knowledge in an associated field, namelj^ the detection of 
gonadotropic substances in the blood and urine. 

The basis for these studies was laid in 1921 when Evans and Long^ 
succeeded in producing very definite changes in the rei^roductive sj’-s- 
tem of the white rat by the intraperitoneal injection of an alkaline 
preparation of bovine anterior hj’pophyseal substance. A few years 
later Smith,- and Smith and Engle^ in this countiw, and Zondek and 
AsehheinP in Germanj^ observed that inoculations of fresh anterior 
pituitary gland tissue into immature mice and rats leads to a pre- 
cocious sexual maturity. In 1928 Aschheim and Zondek-'’ described 
their “pregnancy test” and showed that the urine of pregnant women 
contains large amounts of some hormone which has the propertj’- of 
inducing changes in the ovaries of laboratoiy animals. A standard 
procedure for the detection of gonadotropic hormones thus became 
available, and they were found in many body tissues and fluids under 
vaiwing conditions. In 1929, Fels® and Fluhmann" noted their pres- 
ence in the blood of pregnant women, Eossler® in the urine of Avomen 
Avith chorionepithelioma, FluhmaniF in the blood of Avomen folloAAung 
castration, in certain eases of amenorrhea and in the postelimaeteric 
period, and Zondek^” in 1932 described their appearance in the urine 
of men AAdth teratomas of the testicle. Since then, manj’ reports have 
appeared Avhieh liaA^e giA^en us valuable information regarding the 
production of these substances, their properties and distribution, and 
many refinements in the technic of the test. In the Stanford Labora- 
tory of GAuiecology OA’^er 3,000 tests for gonadotropic hormones in 
blood, urine, and tissue extracts liaA'e been conducted betAveen 1928 
and 1937. 
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be I'emembered, however, that anj’’ changes affecting the uterus and 
vagina are secoudaiy to ovarian changes, and therefore cannot be 
employed unless it has been very clearl.y demonstrated that the mate- 
rial being tested does not contain any estrogenic substances. As a 
case in point, Thomsen and Pedersen-Bjergaard^’^ use the vaginal re- 
sponses obtained in tlie mueification test for estrogenic substances 
(Pluhmann^®) as criteria for stimulation of ovarian function in im- 
mature mice. It may no doubt prove a very delicate procedure for 
detecting gonadotropic hormones but is entirelj’’ dependent on the ab- 
solute absence of estrogenic hormone- in the material originally ad- 
ministered to the animals. The final test for a gonadotropic hormone 
must depend on the clear demonsti’ation of not only functional, but 
anatomic, changes in the ovary of the immature rodent. This is best 
shoAvn b}' serial sections of OAmries fixed in Zenker’s solution, mounted 
in paraffin, and stained by hematoxylin and eosin. 

Tavo such effects are of significance in testing for the anterior pitu- 
itary gonadotropic hormone; (1) deA'eloping, or large atretic graafian 
follicles, and (2) corpora lutea, Avith or Avithout imprisoned OA'a.^ 
In the majoritj^ of instances, large follicles AAdth or Avithout signs of 
atresia in the ovary of the test mouse give eAudenee of anterior lobe 
gonadotropic hormone in the blood or urine. On the other hand, 
luteinization occurs also and is apparently dependent on a quantitatwe 
factor, although there is the possibility that it is due to a relative 
concentration of the “follicle-stimulating” and “luteinizing” hor- 
mones of the anterior lobe. In 71 positiAm tests Avith blood serum I 
found 15 instances of corpus luteum formation (Pluhmann^®), and 
similar obseiwations haA^e been made b.y a number of other Avorkers. 
Salmon and Prank^® recently imm.stigated this aspect of the problem, 
and rightl.y pointed out that either follicle-stimulating or luteinizing 
effects could be produced in immature (rat) ovaries by increasing or 
decreasing the dosage of giAmn extracts, but it Avas not possible “to 
conclude A\’-hether one factor at different dosage produces both effects 
or AA'hether tAVO factors are present AAuth different dosage thre.sholds.” 

The admini.sti-ation of untreated blood serum or urine from normal 
indiAuduals to immature mice or rats fails to yield positive tests. The 
blood of 45 AA’Omen Avith normal men.strual cycles regularlj’^ gave nega- 
tiv^e reactions (Pluhmann^*’), and Mazer and Goldstein-^ obtained 
positive results in only 2 out of 53 similar patients. This method is 
therefore of no use in studying the normal content of gonadotropic 
substances in blood or urine, although it is of distinct value in demon- 
strating increases of the hormone under A'arious conditions. Por this 


♦In 'iddition, mention be mnde of follicles with hemorrh.'iKC (APR-II of 

oriKinal A-Z reactions) and lutein cy.sts, but tlie.sc apDoar infrequently and 
more cbaractcri-stic of tlie chorionic hormone. 


tlie 

arc 
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The origin of the chorionic hormone is not known for a certainty. 
In many ways it seems to fulfill the requirements for a luteinizing 
factor from the anterior hypophysis, but on the other hand, there is 
good reason to believe that it maj’- be produced by the placenta and 
by certain newgrowths. Until the final answer is obtained, it is veiy 
important that these two groiqis be kept distinct, and this is esjie- 
cially true in dealing with clinical problems. There are not onlj'' 
many biologic differences between the two tj^pes of hormones, but 
they also occur under A^ery different physiologic and pathologic con- 
ditions. 

ANTERIOR PITUITARY GONADOTROPIC HORMONES 

The demonstration of this type of gonadotropic hormone depends 
on the employment of Amrious modifications of the Aschheim-Zondek 
preguanej'- test. Mice, rats, or rabbits maj^ be used. The relatively 
small size of the mouse makes it a more sensitive test animal but a 
marked disadvantage is faced Avhen extracts Avith toxic properties are 
injected. "With any extensive studies of tliis nature it is desirable 
that a colony of mice be developed so that exact ages may be knoAvn 
and control obseiwations made at different seasons to determine the 
time at Avhieh first estrus appears in the majority of animals. The 
Avork of Engle and Rosasco^" and Hamburger^® has amply shoAvn 
the many errors which may ai’ise from the common practice of pur- 
chasing mice from dealers and depending altogether on body weight 
as evidence of immatui-ity. In the Stanford Laboratoiy of Gynecology 
it has been found necessary to begin the test Avith mice eighteen to 
twenty days old, since sexual maturity occasionally may appear as 
early as twenty-five days of age. 

The injections have been carried out in Amrious Avays, but tAvo 
methods may be mentioned as standard procedures. First, the mate- 
rial to be tested may be given in single daily doses for three eon- 
seeutiAm daj’-s and the animals sacrificed in 96 to 100 hours fi’om the 
time of the first injection. This is generally done with extracts, but 
whenever blood serum or urine is tested difectly, it is preferable to 
give a larger number of injections and to prolong the period of 
observation. For instance, in examining blood serum it has been our 
PTaetiee to inject 0.5 e.c. twice daily for four consecutive days and 
to autopsj’- the mice in 120 hours from the beginning of the experiment. 

The end point of the test designating a positive result has received 
niany interpretations. The stimulus of the gonadotropic hormone 
causes follicle development Avith or without luteinization in the ovary, 
and secondarily, enlargement of the uterus, establishment of the Amg- 
lual introitus, and estrous changes in the vaginal mucosa. It must 
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increase was observed as early as eight days following operative cas- 
tration, and Osterreicber‘‘“ and Saetlire'*'^ have demonstrated it in the 
urine of women as old as eighty and ninety years of age. 

This observation is of eonsidei'able interest and two possibilities 
arise to explain the great increase of the hormone in the blood and 
urine. It may result from' a nonutilization of the hormone by afunc- 
tional or absent gonads, but a number of associated findings support 
the view that it is due to an actual hyperfunction of the anterior 
hypophysis. (1) It is in keeping Avith the posteastration hypertrophy 
of the anterior lobe of Avomen, Avhieh has been described by a number 
of authors (Tandler and Gross,^® Kon,^® Kolde,“® Rossle^^). (2) An- 
terior hypophyseal tissue from gonadectomized rats is much more 
potent to stimulate the ovaries of immature rodents than that from 
normal controls (Engle,^^ Evans and Simpson'"®). (3) Estrogenic 
hormones are inhibitors of anterior pituitary function so that this in- 
hibition is removed Avith the cessation of ovarian function. (4) It has 
been possible to decrease the excessive elimination of gonadotropic 
hormone in menopausal patients by the administration of large 
dosages of estrogenic substances (Albright,'"'^ Frank and Salmon,®® 
Zondek®®).* 

In the light of these findings the demonstration of excessive amounts 
of anterior lobe gonadotropic hormone in the blood and urine of 
Avomen is interpreted as indicating a cessation of ovarian function and 
has been employed in a number of clinical problems. For instance, 
it is of value in the study of patients Avith amenorrhea, and positive 
tests are considered as eAudence of a “primary oAmrian failure” 
(Mazer and Goldstein®^). It also has been used recently to determine 
the duration of gonadal function in Avomen Avho have had hysterec- 
tomy Avith conservation of the gonads (Marx and others,®'^ Tamis®®). 

It has been maintained that an increased elimination of anterior 
lobe gonadotropic hox-mone occurs in tAvo important conditions in ad- 
dition to lack of OAmrian fmiction. In the first place, Zondek®® has 
reported its association with carcinoma of A’^arious pelAuc organs in a 
large proportion of cases, and apparent corroboration has come from 
Winter®® and Bandler.®^ HoweA’^ei’, tliese findings haA'^e not been sub- 
stantiated by Frank®® and Hamburger,®® and in my oaaoi studies Avith 
blood no relation could be found betAveen carcinomatous disease and 
increase of gonadotropic hormone in younger indiAfiduals. It must be 

•However, the exact relationship between estrogenic hormones and overproduc- 
tion of anterior lobe gonadotropic substances is not quite clear. It has been >TiaIn- 
tained that the latter occurs with the disappearance of the ovarian factors, but 
that is not necessarily true. A cei-tain percentage of preclimacteric patients ®”OW 
an increase of gonadotropic hormones while still menstruating, and recent studies 
indicate that estrogenic substances are found in both castrates and postmenopausal 
women. The two groups of hormones may thus be present in large amounts at the 
same time. 
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reasoU; a number of procedures liave been developed to concentrate 
the amount of hormone present before the biologic test is conducted. 
Neumann and Petei-,-- Frank and Salmon,-^ and Freed-'^ have de- 
scribed methods of extracting gonadotropic substances from blood, 
and similar iDrocedures for urine have been reported bj^ Zondek,-*' 
Katzman and Doisj*,-® Levin and Tyndale,-'^ Katzman,-® and others. 
Although tlie exact relationship between gonadotropic hormones in 
the circulating blood and those excreted in the urine has not been 
established by careful analysis, it is generallj' believed that the}^ run 
parallel and are directlj’ comparable. 

There is, unfortunately, no uniformity of results in the studies con- 
ducted on the presence of gonadotropic hormones in the blood and 
urine of normal individuals. Soeken-^ reported positive tests in the 
urine of 24 out of 50 children, but his findings could not be corrobo- 
rated by Schorchei*^® and Ehrhardt and Ruhl.^^ Katzman and Doisj^-® 
observed that between the ages of four years and pubert}- little or 
none of the gonadotropic substance was found, while at puberty an 
increased excretion occurred. The examination of the blood and 
urine of normal menstruating women also shows much contradiction. 
Frank and others^- found that a maximal concentration of gonado- 
tropic substances in the blood occurred from the sixth to the ninth 
days of the cj'cle, Frank and Salmon-® from the ninth to the thirteenth 
days, while Neumann and Peter®® noted an increase during the pre- 
menstruum. The studies conducted ivitli ui’ine are likewise confusing, 
but the available reports may be placed in tAvo groups. In the first 
are those investigators Avho believe that the maximal excretion of 
gonadotropic hormone takes place during the premenstruum (Zondek®** 
and Osterreieher®®). The second group (Katzman and Doisy,®® Kurz- 
rok and others®®) finds the greatest concentration at about the middle 
of the menstrual cycle and feels that it represents an increased activity 
of the anterior lobe AAdiich is associated with ovulation. It is hoped that 
additional data on these important points Avill soon be available. 

Although difficulty has been experienced in determining the occur- 
rence of anterior j)ituitary gonadotropic hormone under normal con- 
ditions, it has been amply demonstrated that folloAving a loss of ova- 
rian function there is a marked increase both in the blood (Fluhmann,^ 
Zondek,®" Mazer and Hoffman®®), and in the urine (Zondek,®® Jeff- 
coate,**® Mazer and Andrussier,***^ Briihl,**® Osterreieher,**® Gostimi- 
rove,**** and others). In my oi’iginal studies,*’ an increase of 
gonadotropic hormone in the blood Avas found in 40 per cent of pa- 
tients examined AA’ithin three months after an operatiA'e castration and 
ill 76 per cent after this period, in 60 per cent of Avomen folloAving 
an irradiation castration, in 60 per cent of postmenopausal Avomen, 
and in a number of patients AAnth long periods of amenorrhea. Tliis 
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and Ave employ animals of from twenty-one to twenty-three days of 
age Avliicli lia^m been bred in our own colony. Since the chorionic 
hormone usually occurs in very great amounts it is not neeessaiy to 
concentrate either the urine or the blood, and, in fact, in doing quan- 
titattye tests it is usualty necessary to dilute the original specimens. 
At least three rats should be used for each dosage IcAml, and according 
to the original Aschheim-Zondek procedure 3 injections are given 
daily for tAvo daj'^s and the animals sacrificed in 96 to 100 hours. 
Although some of the changes induced in the ovaries may be detected 
grosslj’-, it is much better to study serial sections as in the case of the 
anterior pituitary gonadotropic substance. Tliree reactions liaA'^e been 
described. “APK-T.” is denoted by the presence of follicles, and these 
consist of normal developing follicles or small cysts lined Avith lutein 
cells. There is a striking absence of follicles shoAving chromatolytic 
degeneration, as seen Avith anterior lobe preparations. “APK-II” 
consists of hemorrhages into follicles or lutein cysts, and may be seen 
grossly as “Blutpunkte,” but they do not occur as readily in rats as 
in mice. “APR-III” is indicated by corpora lutea, Avith or AAdthout 
imprisoned OAm. 

The chorionic hormone is not found in normal menstruating Avomeii, 
but occurs in very great amounts throughout the AAdiole course of 
gestation in the human. It may be observed as early as during the 
first tAvo Aveeks folloAving conception, but it rapidly disappears Aidthin 
a feAV days after delivery. It is bejmnd the scope of this revieAv to 
refer to the numerous studies on the amounts of liormone present at 
different stages of pregnancy, but attention must be directed to the 
recent careful Avoi’k of EAmns and his associates."^ These authors 
emphasize tAvo of their obseiwations Avhicli haA^e considerable clinical 
significance. In the first place, the amount of hormone in the urine 
maintains a high level throughout pregnancy, but there occurs an 
exceedingly steep hormone peak at a time Avhieh is quite accurately 
one month from the beginning of the first expected but missed men- 
struation. Second, thej^ find hormone levels associated Avitii normal 
gestation far greater than previously reported. In one case, OA’^er one 
million rat units Avere excreted during the course of tAventy-four hours. 

The Avide Amriations of hormone Ica'cIs encountered in different indi- 
A'iduals, the high peaks obseiwed by Evans, and the difficulties of 
accurate quantitath'e determinations render it A^ery difficult to effi- 
ciently control any analysis of increase or decrease in the amounts of 
hormone present in pathologic conditions. It is of particular interest, 
hoAvever, that a number of investigators have reported excessive 
amounts of the chorionic substance in the blood and/or urine in hyper- 
eme.sis gravidarum (Von 'Weymer.sch,"''’ Anker and Laland.'^' Schoe- 
ncck,'® Heim,'® Ehrhardt,®" Anselmino and Hoffmann®’) and in the 
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pointed out, also, tliat the vast majority of reported positive results 
occurred in -women in the preclimaeterie or climacteric periods. 
Second, considerable discussion has centered on the presence of go- 
nadotropic hormones in the urine of patients -with acromegaly, hypo- 
physeal tumors, prolonged increase of intracranial pressure or essen- 
tial hypertension. In these instances there is like-wise a diversity of 
opinion, posith’-e tests having been reported by v. Morgitay-Becht and 
Miklos,®^ Kraus,®^ Hirsch-Hoffmann,®® Kylin,®"^ and McCullagh and 
Cuyler,®® while Watts,®*’ Pels,'^® and Scarf and Israel'^ have not been 
able to offer corroborative evidence. This aspect of the question 
should therefore remain sub judiee for the present and await further 
studies. 

CHORIONIC GONADOTROPIC HORMONE 

The Asehheim-Zondek “pregnanej’- test’' is the method employed 
for the detection of the chorionic gonadotropic hormone, and it has 
received widespread acceptance as a standard procedure. In this 
eountiy the use of rabbits, as suggested by Friedman, has supplanted 
rats and mice as test animals, and the many writers who have reported 
on the subject attest to its great aecuraejL The modified Friedman 
test employed in the Stanford Laboratoiy of Gynecology has given 99 
per cent correct results in normal pi’egnancj’-, and our experience sup- 
ports the recommendations recently made by Kellj^ and Woods. The 
patients are instructed to limit fluid intake after 10 :00 p.m. on the day 
previous to the examination, and the first specimen of urine voided 
the following morning is forwarded to tlie laboi’atory. The rabbits 
are adult females weighing no less than 3^4 pounds, Avhich have been 
isolated for a period of at least tAvo days. They are anesthetized Avith 
ether, and a small incision is then made in the flank in order to in- 
spect one of the OAmries. If small clear follicles are found, the ovary 
is dropped back into the abdominal cavity and the Avound closed by 
interrupted stitches in the muscles and metal clips in the skin. An 
intravenous injection of 7 c.c. of the urine is made at once into one 
of the ear A'^eins, and this is repeated a few hours later. The I’abbits 
are examined forty-eight hours after the first injection, and a posith’-e 
result is made from the presence of hemorrhagic or ruptured follicles 
in one or both OAmries. 

Although the Fi-iedman test is the method of choice for the routine 
examination of urine specimens, there is still a field of usefulness for 
the smaller rodents in making quantitathm determinations of the 
hormone or for the study of blood or tissues. In contrast to the ante- 
rior lobe gonadotropic hormone, hoAvcAmi*, the rat is from 3 to 5 times 
more sensithm than the mouse to the chorionic substance (Ham- 
bm’ger,®^ EoAve and others, Nelson and Overholser"^). The same 
precautions should be employed in choosing suitable immature rats, 
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tumor, lu a recent communication, Hamburger^^ maintains that in 
addition to the group of newgrowths which produce the chorionic 
hormone, seminomas of the testis may also cause the appearance of a 
gonadotropic factor which has the characteristics of the anterior lobe 
folliele-stimnlating hormone. 

The development of methods to detect gonadotropic hormones in the 
blood and urine has eontribnted much to the progress of our knowl- 
edge. They have given us tests which not only are valuable for prac- 
tical application but serve as guides in the investigation of obscure 
problems in physiology and pathology. In spite of the advances that 
have been made there is much to be accomplished in the future, and 
it is hoped that many more workers will adopt these procedures and 
contribute to this important field. 
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toxemias of late preguancj’’ (Smitli and Smith, Heim,^'’ Anselmino 
and Hoffmann®^). The significance of this increase is difficult of inter- 
pretation, hut is an observation Avortlij’- of further investigation. 

The demonstration of the chorionic gonadotropic hormone in the 
blood and urine of women with hydatidiform mole and ehorionepithe- 
lioma has been accomplished b}- many workers (Ebssler,^ Zondek, 
Mazer,®^ Mack and Catherwood,®“ Kimbrough,®® Mathieu and Palmer,®" 
Zondek.®® and others). It is a diseoverv of the utmost clinical sig- 
nificance and may be of great value from the standpoint of diag’nosis.-and 
therapy. The occurrence of positive tests, and especially of tests increas- 
ing in intensity some weeks or months after a normal pregnancy or 
a h.ydatidiform mole, is very important in establishing a diagnosis of 
chorionepithelioma. It is also of inestimable significance in controlling 
therapeutic measures, since a persistence of the hoi’mone in the urine 
maj’ indicate an ineomiilete operation for a mole or the occurrence of 
metastases in chorionepithelioma. On the other hand, it must be 
recognized that there are some limitations to the usage of the test 
and the results must be clearh’’ interpreted in the liglit of the patient’s 
histoiy. For instance, the chorionic hormone maj^ persist in the blood 
aud urine for as long as six weeks after the evacuation of a hydatidi- 
form mole and therefore ma.y not necessarily imply that an incomplete 
operation has been performed or that a chorionepithelioma is present.* 
It is also especially important to interpret with caution the results 
of quantitative determinations of the hormone. Zondek®® states that 
tlie presence of 200,000 units or more of the luteinizing hormone in 
the urine fa^'ors the diagnosis of hydatidiform mole in the differentia- 
tion from a normal pregnancy. HoAvever, much liigher Amlues haA'^e 
been found in normal pregmancj’- ; and again little or no hormone could 
be demonstrated in some instances of lydatidiform mole (Philipp®®). 
In a patient Avith a chorionepithelioma uteri associated Avith extensive 
metastases to the lungs and liA'er I found smaller amounts of the 
chorionic hormone in the urine than are generally present during the 
course of a normal gestation. 

The presence of a gonadoti’opic j)rinciple in the urine of men AAuth 
teratomas of the testicle Avas first reported by Zondek®® and has re- 
ceh'ed abundant confirmation from Ferguson®^ and others. It also 
has been recently .shoAAm that this substance has the biologic properties 
of the chorionic and not of the anterior hypophyseal hormone (Fluh- 
mann and Hoffmann,®® Evans®®). The test in such cases is of Amlue 
in the ditferential diagnosis of testicular tumors and may be employed 
to determine the elfeetiA^eness of operatiA’-e or irradiation therapy and 
the appearance of metastases folloAAung the eradication of the primary 

•However, if the examination of the urine yields positive results after it has 
become negative, tlie finding is significant. 



THE INFLUENCE OP LACTATION ON THE IMPLANTATION 
OP THE MAMMALIAN EMBRYO 


P. W. Rogers Brambell, M.D., Bangor, North Wales 

(From the Department of Zoology, University College of North Wales) 

T he attachment of the embryo to tlie uterine mucosa constitutes 
a critical period both in the development of the embryo itself and 
in the maternal processes of gestation. Prior to implantation the 
embryo has no organic connection Avith the maternal tissues and is 
indeed isolated from them by the more or less attenuated zona pel- 
lucida, Avhieh persists in some forms almost until this time. It is 
dependent for its nutrition partly on the resei’A’^e materials of the 
OAUim and partlj’- on the contents of the fallopian tube and uterus, 
Avhieh are absorbed in fluid form. Subsequently the embx-yonie and 
maternal tissues are in continuity and the nutrition of the embryo 
is then effected by the absoi-ptHe and phagocytic activity of the ti’oph- 
oblast and of the placenta. Implantation marks in the mother the 
transition from the prepai’atoiy postestrous reconstruction of the 
utei’ine mucosa and the phase of maximum secretoiy activity of the 
uterine glands to the formatioix of the definitive maternal placental 
tissues. Despite the impoi’tance of implantation in gestation and the 
considerable knoxvledge we possess of the morphologic changes Avhich 
aecompauj’' it, ^ve know i-elatively little of the physiologic processes 
eonceiTxed. Some light is throAvn on these by the obserAmtions on the 
effect of lactation in i-etarding implantation Avhich are revicAA’^ed in 
this paper. 

Lataste recognized in 1882 that, in a number of mammals, the duration of gesta- 
tion is prolonged during lactation. In his treatise entitled “Eecherehes de Zoocthique 
sur les Mammifcres de I’ordre des Rongeurs.” (1887) he stated: “Chez les 
Murides, quand la femelle entre en lactation au debut de sa grossesse, la durde de 
la gestation peut etre de trois periodes genitales; dans tons les autres cas, elle n’est 
que de deux periodes.” The ‘‘periode genitale” of Lataste ’s Law is the approxi- 
mately ten-day period of the pseudopregnant or mated estrous cycle of the mou.se. 

Although Lataste ’s mo.st extensive re.«earches on this problem Avere performed 
on the mouse, he .showed that gestation is prolonged by lactation in Dipodilhis Simoni, 
Lataste, and jileriones longifrons, Lataste, as well. Moreover he showed conclusively 
that the prolongation is due to an arrest in the development of the embryos at an 
early stage, before they have produced macroscopically distinguishable swellings 
of the uterus. He states that lactation continued for only three, five, or eight days 
from the time of parturition does not result in prolongation of gestation, but exam- 
ination of his schedules reveals that Avhile this conclusion was justified for three and 
five days’ lactation, it was not in the ea.«e of ciglit days’ lactation. Lataste also 
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retardations varying from two to twelve days. In another experiment involving 
sixteen mice, the animals were allowed to suckle the whole litter born at first but 
subsequently all but one were removed at intervals, varying from one to thirteen days 
postpartum. All were killed on the thirteenth day postpartum and the embrj’os 
examined. All the six that suckled the whole litter for more than six days, that is 
after the normal time of implantation, showed retardation of from five to eight days. 
Some of those that suckled the whole litter for six days or less exhibited retardation 
of up to five days while others showed none. 

Mirskaia and Crew (1931) record the duration of pregnancy in 19 mice, suckling 
from 3 to' 8 young, of which 7 were primiparas, having become pregnant at their 
first postpartum estrus, and 12 were multiparas. They found that in all cases gesta- 
tion was prolonged, the period varying from six to sixteen days without reference 
either to the number of young in the uterus or suckling. They found no support 
for Kirkham’s mew that the functioning mammary glands exert an inhibitory action 
on the uterus, but they suggest that the delayed implantation is due to inability of 
the corpus luteum to provide sufficient luteal hormone for implantation and lactation 
to take place simultaneously. 

Hain (1934) records variations between twenty-two and thirty-six days in the 
duration of pregnancy in fifteen albino rats suckling from 3 to 11 young. She 
concluded that, unlike the mouse, the duration of pregnancy in the rat ipay not be 
prolonged when only 3 or 4 young are suckled. It is always prolonged when more 
than four young are suckled. She found no correlation between the number of young 
suckled and the duration of the prolonged gestation. Hain found no evidence that 
the number of embryos in the uteri affects the duration of gestation when five 
or less young are suckled, as was suggested by King (1913). 

Lataste’s pioneer work seems to have been overlooked by all tlie 
subsequent workers referred to above, since in none of the papers 
quoted is there any reference to it. 

The author (1935), when investigating the estrous cycle of the com- 
mon shrew {Sorex araneus, Linnaeus) vuth material trapped in the 
wild state, found among the pregnant animals an unexpectedly high 
propoi'tion with bIastoe 3 ^sts free in the uterine lumen. In this species, 
it is possible to distinguish females that are pregnant for the hi'st 
time from those that are parous, and further analysis revealed that 
this unexpected preponderance of the unimplanted uterine blastocyst 
stages was almo.st entirely confined to the group of parous females. 
iMoreover in the common shrew the majoi’ity of females become preg- 
nant at the postpartum estrus, lactating and gestating simultaneously. 
The distribution of the ninety-nine pregnant animals obtained, accord- 
ing to the stage of the contained embrj'os, between first and .subse- 
quent pregnancies, is summarized in Table I. 


Table I 


STAGE OF E-MBRYOS 

FIRST 

PItEGX.VNCIES 

SUBSEQUItXT 

PREGXAXCIES 

Fertilized ova in the fallopian tubes 

7 

11 

Blastoevsts free in tlie uterine lumen 

3 

20 

Implanted embryos 

?>2 

20 

Total ! 

42 

57 
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showed that mammary activity below a certain intensity does not produce a retarda- 
tion of development; thus the duration of gestation was normal in mice suckling 
only one or two young wdiile it was prolonged in those suckling three or more 
young. 

Daniel (1910) records ten instances of the prolongation of gestation from two 
to ten days in mice suckling from three to ten young. He concluded from these 
data that the period of gestation, in lactating mothers, varies directly with the num- 
ber of young suckled. He found that the prolongation was approximately one day 
for each young suckled. Although his data are meager, they gain weight from the 
fact that only five females were used, three of which had two prolonged gestations 
and one had three. In each individual mouse, as well as in the series as a whole, the 
prolongation wms gi-eater, the greater the number of j'oung suckled. 

King (1913) showed that a similar prolongation of gestation during lactation 
occurs in the albino rat, Hatitcs norvegicus alhimis, of the Wistar Institute strain. 
She records the duration of thirty-one pregnancies, varying from twenty-one to 
thirty-four days, in rats suckling from three to eleven young. In this strain the 
gestation period in nonsuckling females varies from twenty-one to twenty-three days. 
All females suckling six or more J'oung had prolonged periods of gestation; of the 
nineteen rats suckling five or less young, gestation was not prolonged in the eight 
which subsequently gave birth to litters of five or less but was prolonged in the eleven 
which gave birth to litters of six or more. It is suggested that the suckling of a 
litter of six or more young lessens the food supply to the fetal young and so retards 
their development. 

Kirkham (191G) investigated the stage of development attained by the embryos 
in a series of 21 mice suckling from three to eight young killed at daily intervals 
from six to twenty-four days postpa'iium. He compared these with a standard 
series of embryos from nonsuckling females which had become pregnant at the 
postpartum estrus. He found that copulation occurs within twenty-four hours of 
parturition and that in both suckling and nonsuckling animals the ova are in the 
2-cell stage during the first and second days of gestation, are morulas during the 
third and fourth days and during the fifth day are blastocysts free in the uterine 
lumen. In nonsuckling females, in which the normal gestation period is twenty 
days, they become implanted at the close of the fifth day. Ten females suckling 
from three to eight young, when killed from six to fourteen days postpartum, all had 
blastocysts free in the uterine lumen. He concluded, therefore, that in the suckling 
mouse implantation occurs at the end of the thirteenth day of pregnancy (fourteenth 
day postpartum) and that this delay is due to the loss of surplus nourishment 
through the mammary glands, preventing the uterine mucosa from reacting to the 
embryos. The embryos in eleven suckling mice killed from fifteen to twenty-four 
days postpartum were implanted and exhibited retardation, compared with those 
of nonsuckling mice, of from three to fourteen days, except in the single instance 
where only 3 young were suckled in which there was no apparent retardation. He 
found no evident correlation between the amount of retardation and either the 
number of young suckled or the number of embryos in utero. 

Kirkham, in a subsequent paper (1918), records the duration of pregnancy in nine 
mice suckling from one to four young. None of the four mice suckling one or two 
young showed any prolongation, four mice suckling three or four young showed 
prolongations of from nine to eleven days and one mouse suckling three showed none. 
A. series of twenty-two mice, which were each suckling four ymung and were killed 
at intervals of from two to twenty-five days postcoitum, were examined, and the 
contained embryos were compared with those from nonsuckling females. None of 
those killed up to the thirteenth day had implanted embryos, whereas eleven of the 
twelve killed subsequently had. The eleven animals with implanted embryos exhibited 
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present issue, since it is the relative preponderance of free uterine 
blastocyst stages as compared with tubal stages in the group includ- 
ing all suckling females which indicates delaj^ed implantation during 
lactation. There is thus very strong evidence that such delay occurs 
in this species. 

Information regarding the growth of the corpus luteum during preg- 
nancy in this species was obtained bj’- mea.suring the diameters of the 
corpora lutea of pregnancy of all the animals available and calculating 
the mean diameter of those of each. Bj’- arranging the pregnant ani- 
mals in order according to the stage of development of the contained 
embryos, from the earliest to the latest, and plotting the mean diam- 
eters of the coiiDora lutea against the position of the corresponding 
animal in this series it was possible to arrive at a graphical represen- 



Pertilized Tubal Ova Free Uterine Implanted Embryos 

Blastocytes 

Fiff. 1. 


tation of the growth curve of the corpora lutea diu’ing pregnancy. 
This curve is I’epresented diagrammatically in Pig. 1. It is apparent 
that the corpora lutea grow rapidly from the time of ovulation until 
the tubal ova are in the 8-eell stage. Thereafter there is no growth 
and thei'e is even an indication of a slight decrease in size, until im- 
plantation occurs, when a second but less rapid growth phase begins 
and continues without interruption until parturition. 

Assuming that, as in the mouse, without delayed implantation due 
to lactation, free uterine blastocyst stages should be one-fourth as 
numerous as tubal stages, and since there are 49 tubal stages, then 
the excess over twelve or approximated" 75 per cent of the free 
uterine blastocyst stages must be assumed to be in a state of arrested 
development and delayed implantation due to lactation. The data 
on which Pig. 1 is based therefore clearly indicate that, when the 
development of the blastocysts is arrested and their sojourn free in 
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Tlie relative durations of these three stages in uousuckling shrews 
are not known, but it maj’’ be assumed for the present purpose that 
they do not dilfer widelj’’ from those in the mouse which Kirkham 
(1916) has shown to be approximately four, one, and fifteen days, 
respectively. We would expect, on this assumption, to find in a 
random sample of pregnant animals 20 per cent with fertilized tubal 
ova, 5 per cent with free uterine blastoc 5 ’’sts, and 75 per cent with 
implanted embryos. The fact that in many species of wild mammals 
the pregnant females approaching full term are more difficult to trap, 
presumably because they are less active, provides a satisfactoiy ex- 
planation of the relatively’’ small number Avith implanted embryos 
actually obtained. The relathm numbers obtained of the turn earlier 
stages cannot be accounted for in this Avay and are much more sig- 
nificant. The A’ery much greater relatiA’e frequency of free uterine 
blastocyst stages in parous animals can be satisfactorily explained 
only by postulating an arrest in the development of the blastocysts 
and a delay in implantation dmdng lactation such as occurs 'in the 
small rodents. 

A similar prolongation of gestation during lactation probably oc- 
curs in the lesser shrew (Sorest minutm, Linnaeus) also, for among 
47 pregnant animals, 4 had tubal ova, 12 had free uterine blastoc 3 ’'sts, 
and 31 had implanted embryos (Brambell and Hall, 1937). 

The bank A’-ole {Clefhriononiys glareolus hritannicus, Miller) also 
exhibits a preponderance of free uterine blastocyst stages among Avild 
pregnant females (Brambell and RoAvlands, 1936). In this species it 
is not possible to distinguish parous animals from those pregnant for 
the first time, except in special instances. HoAvever, animals taken 
during the early^ part of the breeding season (in April and the first 
half of May) cannot have been suckling, Avhereas the majority of 
those taken later in the season AA’^ere in lactation. Comparison of tlie 
number of tubal and uniraplanted uterine stages in these tAVO groups, 
as shoAA’u in Table 11, reAmals a A’ery marked preponderance in the 
proportion of free uterine blastocyst stages in the latter part of the 
season. 

Table II 


STAGE OP EMBRA’OS 

beginning op 

SEASON TO 

MAY 15 

MAA’’ 16 TO END 
OF season 

Fertilized ova in the fallopian tubes 

23 

26 

Blastocysts free in the uterine lumen 

8 

42 

Total 

31 

68 


This species appears much more difficult to trap in the later stages 
of pregnancy than the common shrcAV since of 179 pregnant animals 
obtained only 80 had implanted embiyos. This does not affect the 
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The maximum of twenty-two days, observed in two instances only 
in animals suckling one or two young, cannot be regarded as a sig- 
nificant prolongation of the normal gestation period, since this is 
known to exhibit variations of one or two days, especially in animals 


Table III 


PROLONGATION ! 

IN DATS 






NUMBER 

OF 

YOUNG 

SUCKLED 




1 

1 

1 

2 

1 

3 

1 4 

1 

5 

1 

6 

1 

7 

1 

8 1 

9 1 

10 

16 1 


! 


1 


1 

! 


1 


1 


1 

1 1 

1 


15 1 


i 


1 


1 

1 


1 


1 

1 

i 

1 

1 


14 


1 


1 


1 

1 


1 


1 

1 

1 

1 

1 


13 


1 


1 


I 1 

1 

1 

1 

4 

1 


1 

1 

1 


12 


1 


1 

1 

1 ^ 

1 


1 

3 

1 

1 

1 

1 

1 


11 


1 


1 


1 2 

! 


1 


1 

1 

1 

1 I 

1 


10 


1 


1 

1 

1 2 

1 


1 

1 

1 

1 

I 

1 ( 

1 

2 

9 


1 


1 

1 

1 1 

1 


1 


1 


1 

1 I 

1 


8 


1 


1 


1 2 

1 

1 

1 

1 

1 


1 

1 1 

i 


7 


1 


1 


1 1 

i 


1 

1 

1 

1 

1 

2 1 

1 


6 


1 


1 


1 2 

1 


1 
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1 

1 

1 


5 


1 


1 

1 

1 1 

1 

3 

1 

1 

1 


1 

1 

1 


4 


1 


1 


1 3 
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1 

2 

1 


1 

1 
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1 

1 

1 
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I 

1 

1 


2 

1 

( 

1 

( 

1 

[ 1 

( 


1 


I 


( 

1 
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1 


1 

1 

1 

1 


1 


I 


1 

1 

1 


0 

2 

1 

2 

1 

2 

1 

1 


1 


1 


1 

1 

1 



not belonging to a single inbred strain. Animals suckling three young 
may or may not have a prolonged gestation, but all those suckling 
more than three exhibit prolongations of from two to sixteen days. 
Statistical examination of these data for animals suckling three or 
more young shows that a straight regression line of the form: 

y = 0-84 + 3-94 

can be fitted (where j = the prolongation in days and x = the num- 
ber of young suckled). Testing by .means of the table of t (Fisher, 
1930) with t — 3 ’2 and n = 59 the value of P is found to be below 
0 ’01 and the regression must therefore be regarded as significant. Al- 
though a direct x’elation therefore exists between the number of young 
suckled above three and the duration of gestation, it does not approxi- 
mate to the one day for each young suckled, as stated by Daniel 
(1910), and the individual valuation exhibited is very wide. 

Similar data for the albino rat, compiled from the records of Lataste 
(1887), King (1913), and Hain (1934), are given in Table IV. Since 
in this species tlie normal gestation period varies from twenti^-one to 
twenty-three daj’s, tlie prolongation was calculated by subtracting 
22, the mean gestation period of nonsuckling females. Therefore, in 
Table IV, prolongations of one day cannot be considered significant. 
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tlie uterine lumen is iirolonged by lactation, tlie growth of the corpora 
lutea is arrested also. So far as we are aware these data provide the 
only information available regarding the growth of the corpora lutea 
during gestation jirolonged by lactation. 

The researches summarized above amply confirm Lataste's original 
statement that gestation ma 3 ’' be prolonged during lactation in the 
small rodents and show that a similar prolongation occurs in the 
shrews also. It is oiilj' in the rat and the mouse that sufficient records 
are available to warrant anj!- conclusions being drawn regarding the 
relation, if anj*, between the number of jmung suckled or the' number 
of embrjms in the uterus and the duration of the prolonged gestation. 
Examination of these records provides no evidence that the number 
of embrjms in the uterus has an 5 '- influence on the duration of gesta- 
tion. Moreover a priori such influence seems improbable since the 
prolongation is due to delajmd implantation and would therefore have 
to be exerted bj^ the embiyos while still in the blastocyst stage free 
m the uterine lumen. This suggestion need not be considered further 
unless evidence is forthcoming in support of it. The possibility of a 
relation between the number of ^mung suckled and the duration of 
gestation cannot be disposed of so easil.v. Lataste observed that gesta- 
tion is not prolonged in the mouse unless more than two jmung are 
suckled, and that in the rat it was not prolonged when three young 
were suckled. He suggested that the minimum number of ^mung 
necessary to cause prolongation may vaiy in different species. Subse- 
quent researches confirm this conclusion so far as the rat and mouse 
are eouceimed. Daniel’s data, although too meager to be conclusive, 
suggest that the duration of gestation maj’^ be directlj^ proportional 
to the number of jmung suckled in the mouse ; a conclusion which he 
attempted to formulate as a general law. Although all subsequent 
workers failed to confirm Daniel’s conclusions on the basis of their 
individual results, examiiration of all the records available, compiled 
from several sources, seems desirable befoi’e arriving at a definite 
conclusion. The data given in Table III show the prolongations in 
days of 67 pregnancies in mice suckling litters of known size. These 
have been extmcted from the papers referred to by Lata.ste (1887), 
Daniel (1910), Kirkham (1916 and 1918), and Mirskaia and Crew 
(1931). Only records of completed i^regnancies or of animals killed 
after the embiyos had become implanted, when the delay in implanta- 
tion could be estimated accuratelj’' by comparison with embiyos of 
nonsuekling females, have been emploi'ed. In calculating the pro- 
longation twenty dai's has been taken as the normal gestation period, 
except in the ease of the records of Mii*skaia and Crew who emjilojmd 
A strain in which nineteen da 3 ’'s was the normal. 
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Tre possess all tlie information neeessarj'- for its solution. It is obvious 
that the inhibition must be exerted, directly or indirectly, on the 
uterine endometi’ium or on the blastocysts or on both simultaneously. 

The postestrous changes in the pregnant or pseudopregnant animal 
result in a progestational condition of the uterine endometrium which 
is invariably accompanied bj’’ sensitivity to mechanical stimuli. This 
was fii'st exjierimentally demonstrated by Loeb (1908), who found 
that operative injuiy of the sensitive endometrium of the guinea pig 
resulted in the production at the site of injury of placentomas which 
resembled histologically the maternal placental tissues. Later Frank 
(1911) ascertained that a similar sensitivitj’’ exists in the rat and that 
in this animal jdacentomas could be produced experimentally during 
lactation, a discovery which was subsequently corroborated by Corner 
and Warren (1919) and bj^ Long and Evans (1922). Although in the 
pseudopi’egnant rat, the sensitivity is at a maximum about the fourth 
day after estrus and has disappeared before the onset of the next 
estrus, the last named authors slioived that it persists during lactation 
from the fourth to the sixteenth day postpartum. A similar sensi- 
tirtty of the uterine endometrium in the Jaetating mouse was demon- 
strated by Parkes (1929). 

It is well known that the sensitization of the endometrium and the 
other progestational changes in the uterus are effected by the action of 
the luteal hormone progesterone. Complete sensitization of the uterus 
can be produced experimentally bj^ injectio]i of this hormone, provided 
that, if the animals are immature or have been ovai'iotomized a con- 
siderable time previousty, an initial sensitizing dose of estrin is admin- 
istered some time before the progesterone. 

Another function of the corpus luteum, which may or may not be 
independent of the progestational effect, is that of inhibition of estrus 
during either pregnancy or lactation, Estrus does not recur, after 
the postpartum estrus, during lactation in either the rat or the mouse, 
prortded that a litter of normal size is being suckled. Estrus reappears 
in the .suckling mouse about twenty-five days after the postpartum 
estrus (Pai’kes, 1926a) and in the suckling rat from twenty-five to forty 
days (Long and Evams, 1922). Mice suckliiig less than three young 
exhibit no such postponement of estrus, which then recurs at normal 
intervals during lactation (Parkes, 1926a). Estrous .symptoms can 
be experimentally induced during lactation in mice suckling three or 
more young by the injection of the hormone estrin but the minimum 
amount of hormone necessary increases direelL^ with the number of 
young .suckled (Parkes and Bellcrby, 1927). This phenomenon of 
inhibition of estrus during lactation in the mouse, appearing only 
when more than two young are suckled aiid exhibiting an intensity 
proportional to the number suckled has a curious, perhaps significant, 
resemblance to the phenomenon of prolonged gestation during lacta- 



BRAMBELL: INFLUENCE OF LACTATION ON IMPLANTATION OF EMBRYO 949 


It is apparent that the gestation period in the rat may or may not 
be prolonged when three, four, or five young are suckled but that it 
is invariably prolonged Avhen more than five young are suckled. The 
rat therefore differs from the mouse in the minimum number of young 
necessary to ensure prolongation. Moreover it can be seen from a 
glance at Table IV that a correlation exists between the number of 
j’-oung suckled and the duration of gestation. Probably the fact that 
almost aU the data are derived from animals belonging to the inbred 


Table IV 


PKOLONGATION 

IN DAYS 
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OP 
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Wistar Institute strain of rats accounts for the greater uniformity of 
the results as compared with the data on the mice, which were drawn 
from animals derived from many different sources. The linear re- 
gression line derived from Table IV is of the form : 

y = l-33x - 3 '43. 

It is clearly established that when lactation and gestation occur 
simultaneously^, following the i-)ostpart%m estrus, the duration of gesta- 
tion is prolonged, provided that the number of young suclded exceeds 
a minimum which is characteristic for each species. The prolongation 
tends to be directly proportional to the number of young suckled but 
the individual vai'iation is wide. This pi’olongation is due to delay 
in the implantation of the blastocysts in the utei'ine mucosa and an 
arrest in their development and is accompanied, in at least one species 
(bank vole), by an arrest in the development of the corpora lutea. 
"When lactation is terminated by the removal of the young during the 
phase of arrest implantation follows rapidly. 

The elucidation of the mechanism by which lactation bi'ings about 
a temporary inhibition of implantation presents a difficult problem. 
Yet many lines of evidence converge upon it and it may-^ well be that 
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passing from the fallopian tube into the uterus before implantation 
occurs. Implantation in the shrews, on the other hand, is of the 
central type in which the blastocyst, after reaching the uterus, en- 
larges considerably and, distending the uterine lumen, becomes 
lodged in a spherical ehamher. This chamber is of much greater 
diameter than the rest of the uterine lumen and opens freely into it. 
It is only after the formation of this chamber that the embiyonic 
trophoblast becomes attached to the uterine epithelium with which it 
is in contact. Thus, while the blastocyst of the mouse undergoes little 
further development after reaching the uterus before implantation 
occurs, that of the shrew increases in size from 70 to 100 /x in diam- 
eter up to 800 to 1,000 /X before the zona pellucida disappears and the 
trophoblast becomes attached to the endometrium. )Since the imim- 
planted blastocysts in the majority of parous shrews recorded above 
were of small or intermediate size, the arrest in their development 
during lactation must have taken place before they had attained the 
necessary size to become implanted. This suggests a positive inhibi- 
tion of the blastocysts themselves, as distinct from an ai’rest in de- 
velopment occasioned by a failure on the part of the endometrium to 
react at the appropriate time and so provide the environment neces- 
sary for their further development. 

The only suggestion that has been advanced as to how lactation 
could affect the embryos is that it lessens their food supply and so 
retards their development (King, 1913), but this was advanced before 
Kirkham liad demonstrated that the arrest was prior to implantation. 
The intensity of mammary activity, in forms in which the milk 
secreted cannot be measured directly, can be estimated, from the 
weight increments of the yotmg during the period when they are 
entirely dependent on the mother for their nutrition. Parkes (1926b) 
has provided data of the average daily increments of young mice ac- 
cording to the size of litter suckled which admit of .such an estimate. 
These data show that tlie daily weight increments rise at first to a 
peak between the fourth and eighth days postpartum, attained on an 
average for all litters on the seventh day, and thereafter fall off until 


Table V 


SIZE OF LITTER 

NUMBER OF LITTERS 
OBSERVED 

AVERAGE TOTAL INCRE.MENT 
DURING FIRST 15 DAYS 
GRAMS 

1 

1 

12*2 

2 1 

2 

14-5 

o 1 

*-» i 

5 

14-82 

4 

7 

19-08 

5 

9 

19-7 

fi 

8 

21-42 

7 

15 

24-57 

8 

12 

25-52 

9 

5 

25 -.50 

10 

2 

24-5 
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tion. Parkes and Bellei’bj’- (1927) slio'wed furtliei’ tliat the inhibitory 
effect of lactation on estrus is exerted via the ovaries, and hence pre- 
sumably by the corpora liitea, for mice ovariotomized early in lacta- 
tion required only small amounts of estrin to induce estrous symptoms 
in them, irrespective of the size of litter suckled. 

These considerations lead to the conclusion that the hormone pro- 
gesterone, secreted bj^ the eoi’pora lutea, induces the progestational 
changes in the uterus and an appropriate!}’" sensitive condition of the 
endometrium for implantation to take place during lactation. More- 
over the activity of the corpora lutea, so far as inhibition of estrus is 
concerned, actually increases Avitli the number of young suckled. 
Since the abilit}'' of the endometrium to react to suitable stimuli by 
the production of maternal placental tissues during lactation in both 
"the rat and tlie mouse must be admitted, the theory that delayed im- 
plantation is due to inactivation of the uterus is clearl}’" invalidated, 
whether caused by loss of surplus nourishment through the mammaiy 
glands, as suggested by Kirkham (1916), or by insufficiency of luteal 
hormone for implantation and lactation to take place simultaneously, 
as suggested by Mirskaia and Crew (1931), or by any other means. 
Indeed Mirskaia ’s and Crew’s theory must, in any ease, be discarded 
since, as has been pointed out by Hain (1934), lactation can continue 
after the ovaries have been removed experimentally. 

Since the eoiqiora lutea are able to perform both the progestational 
and estrus-iuhibitory functions in nonpregnant lactating rats and 
mice, it follows that tlie second growth phase in their development 
during pregnancy, Avhich has been observed in mice (Deauesly, 1930) 
and Avhich is delayed until implantation occurs in lactating bank 
A’oles, is not essential for the performance of tiiese functions. It is 
probable that this second growth phase is stimulated by the process 
of implantation and that it is in the nature of a preparation for the 
luteal actmty durmg the placental phase of ge.station, since it occurs 
only during pregnancy. 

The alternative theory that the delayed implantation is brought 
about by inhibition of the blastocysts remains. It is, at first sight, 
more difficult to conceiA’e hoAV this could be effected, since the blasto- 
cysts are free in the uterine lumen and have no organic connection 
with the parent. Yet, by a process of elimination, it appears the more 
probable explanation. The occurrence of delay in implantation dur- 
ing lactation both in small i-odents and in .shrews is .significant in this 
connection, for the method of implantation differs Avidely in the two 
cases. Implantation in the mouse and its allies is of the excentric 
type, in which the blastocyst, while still very small, becomes lodged 
in a pit or depression in the endometrium Avhich closes OA’er it and 
shuts it off from the rest of the uterine lumen. Consequently the 
blastocyst undei*goes comparatively little further dcA’clopment after 



IDENTIFICATION AND SIGNIFICANCE OF SPIROCHETES 

IN THE PLACENTA 

A Report op 105 Cases With Posithts Findings 

Harry G. Dorman, B.A., M.D., and Philip F. Sahyun, M.D., 
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of Beirut) 

T he difficulty in the diagnosis of syphilis in pregTianc}'’ is not fully 
apiireeiated the general practitioner. There is no entirely sat- 
isfactory test. It is exceptional for the blood of a newborn syphilitic 
baby to give a positive serologic reaction ; and most syphilitic babies 
born at full term show no gross syphilitic lesions. The placenta of the 
full-term syphilitic baby is usuallj’- normal in appearance ; the classical 
description in textbooks is rarely found, and when found is generally 
due to prematurity. 

Two facts stand out prominently in the diagnosis of syphilis in preg- 
nant women. First, in anj" woman syphilitic infection commonly oc- 
curs with no signs of primary chancre, rash or mucous patches, and 
second, the supervention of pregnancy seems to attenuate this infection. 

Stokes^ refers to the ''suppressing effect of pregnancy” as placing syphilis in 
women in a field by itself, and states that the infection is to some extent inhibited 
by the pregnancy. Moore^ says: "If infection occurs early in pregnancj', the usual 
early manifestations of s^Tphilis are much milder than if she is infected independently 
of pregnancy. Many fail to develop any of the usual early lesions of syphilis.” 
Halbrecht^ states: "We cannot rely on the Wassermann test in cases of hereditary 
sj-philis, and it is most probable that fetal malformations represent forms of 
hereditary syphilis in the second and third generation.” An illustration of the 
attenuation of syphilis is seen in tlie infrequency of complications of the nervous 
system following such cases. Zabriskis states that women who undergo several 
pregnancies are less liable to neurosyphilitic le.sions than primiparas or sterile women. 
He suggests that there may be some immunizing power in the cholesteremia that ac- 
companies pregnancy. Others have attributed the dimini.shed virulence to the effect 
of iodine from the hyperactive thyroid. Brown, quoted by Zabri.ski,« has shown that 
extirpation of the thyroid in rabbits has a definite effect on the rapidity of develop- 
ment of primary and secondary lesions of .syphilis. RoutlU suggests an antispiro- 
chetal action of "placental ferments” or “sj-ncytial toxins” that break up the 
spirals into granules and diminish their virulence. 

As a result of attenuation — or some otlier factor — tlie Wassermann 
reaction is commonly negative in the syphilitic woman who is pregnant. 

Gueniots reported before the French Academic de Medeciiie in 1934, 1,119 cases 
of pregnancy where the clinical histories were such as to justify a suspicion of 
.«\-philis. In only 3.75 per cent was the Wassermann positive. "It seems,” ho 
.states, "as though there were in pregnancy a factor which attenuates and some- 
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tlie 3 "Oung: beg-iu to eat solid food about the fifteenth da.y. Thus mani- 
maiy activity reaches a maximtun about the time when the embiyos, of 
a pregnane}'' originating at the postpartum estrus, ivould be implanting 
if their development were not arrested. Further, as might be expected, 
the intensity of mammaiy activity is proportional to the size of litter 
up to seven or eight but shows no further increase with larger litters. 
This is shown by the data of the average total increments of litters of 
1 to 10 during the first fifteen days given in Table V. 

Thus, if the drain on the maternal organism through millc secretion 
were the cause of prolonged gestation, the fact that it is at a maximum 
at the time when implantation would otherwise occur and decreases 
thereafter and is proportional to the number of young normally 
suckled, would account for many of the phenomena observed. Yet 
that it could inhibit the development of the blastocysts prior to im- 
plantation seems impossible, since, owing to their small size, their 
nutritional requirements could impose only an infinitesimal drain 
upon the parent organism. Moreover prolonged gestation occurs when 
only 3 to 6 young are suckled, yet the maximum activity of the mam- 
mary glands is not attained when less than seven young are suckled. 

We are, therefore, forced to the conclusion that the explanation of 
the problem of how lactation brings about prolonged gestation is yet to 
be found. The evidence available appears to us to point to an inhibi- 
toiy effect on the blastocysts themselves, exerted otherwise than 
through lack of nutriment, rather than to an effect on the uterine 
endometrium. Moreover, since the blastocysts am at this time free 
in the uterine lumen, without any organic connection with the parent, 
it -would appear that this inhibition must be exerted through the 
medium of some substance secreted into the uterine lumen. It may 
be that this is a growth-stimulating substance, like that Imovn to 
occur in certain embryonic tissue extracts, but of this there is at 
present no direct evidence. 

I am indebted to my colleagues, Mr. L. H. Jackson and Dr. W. G. Ellis, for 
reading tlie manuscript of this paper and making many useful suggestions. 
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seareli in the placenta ina}^ readily fail to reveal spirochetes which are 
actually present. That eggs are not found lying about the barnyard 
is no proof that thej’’ are absent from the nests in the henhouse. 

It has seemed to us that a more systematic method or search in the 
probable localities might give a higher percentage of positive findings. 
Boyd^" states: “In congenital S 3 ’'philis the primaiy lesion is in the 
placenta. There is, therefore, no pidmary stage in the child. That 
is to say, the primary focus being located in the placenta, it is not to 
be expected that there will be a widelj’^ disseminated lesion, but rather 
that there will be one or more sharply localized foci. 

In the Obstetrical Department of the American University of Beirut, 
we have not felt justified with burdening our laboratories with routine 
Levaditi impregnation for all delivery cases in the hospital. We have 
contented ourseh'^es with such examinations only in special cases. In 
eases of suspicious history, of positive serum reaction, of stillbirths, 
of prematurity, of placenta previa, of abortions, or of cesarean section, 
the examination has been made routine. In other eases where there 
is no suspicion of sj^philis, the placentas are labelled and stored in a 
large jar of 5 per cent formalin until the baby is discharged from the 
hospital. In eases of neonatal death, or of any abnormality or lesion 
in the baby, the placenta is sent to the labox’atory for examination by 
the Levaditi method. 

In this way 145 placentas were chosen for examination from a total 
of 667 deliveries in the hospital during the two years, 1934 and 1935. 
In these 145 placentas, spirochetes were demonstrated in 105 cases, an 
apparent incidence of syphilis in the total number of pregnancies of 
15.7 per cent. Among these 105 eases of positive findings were those 
who came to the hospital because of complications which had resulted 
from the presence of syphilis, such as abortions, stillbirths, pohdiy- 
dramnios, and premature labor. For this reason the incidence of 
syphilis in the hospital is greater than it would be in cases of preg- 
nancy delivered outside the hospital. 

The modification of the silver impregnation method of search for 
spirochetes in the placenta consists in a more discriminating choice of 
sections and a more systematically directed hunt in the sections for 
the nests of spirochetes. 


THE TECHNIC 

Tlic fresh jJacenta is placed in a flat jar containing 10 per cent neutral solution 
of formalin for twentj'-four hours, TJien it is cut through its longest diameter 
and a ribbon half a centimeter in thickness is removed. This is cut into pieces 
3 or 4 cm. in length and allowed to fix in a 10 per cent neutral solution of formalin 
for three weeks or more, the longer the better. Twin blocks from each of these 
pieces are cut, one for ordinary paraffin inclusion, and the other, for silver im- 
pregnation. Sections fronr each of the paraffin blocks arc stained with eosin and 
hematoxylin. 
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times renders negative the Bordet-Wassermann reaction.’' Other French authors 
have reported similar low percentages: Nobecourt^ reported IS per cent; Brindeau 
9.6 per cent. Halbrecht^ points out that antisj'philitic treatment may result in a 
negative Wasserraann reaction even though the spirochetes are still present in the 
system. For this reason antisypliilitic treatment should always be resumed during 
the course of every pregnancy where there has been a sypliilitic history. In fact, 
it is doubtful if the system, once infected, is ever completely cleared of spirochetes. 
Warthinio says : ‘ ' I have never seen at necropsy a case of perfectly healed syphilis 

. . . there is no evidence pathologicallj' that the case of syphilis ever becomes wholly 
free from spirochetes." 

While it raaj’ be admitted that during the course of pregnancy the 
determination of syphilis is difficult, there is yet a prevailing belief 
that the birth of a healthy bab 3 '' is a good indication that the child 
is free from sj'philis. This is not true. The baby may look healtlij^; 
the placenta normal to gross appearance ; the cord Wassermann nega- 
tive ; and j^et the child may be afflicted with congenital sj^philis. It is 
also a common belief that the placenta will tell the tale, if not to the 
naked e^'e, at least under the microscope. But the ground for this 
belief is now called in question. 

Montgomeryii says; "Those histologic changes which we have attributed to 
sj’philis are due to nothing more tlian the immaturity of the placenta and the ac- 
cumulation of edema." McCordis commenting on Montgomery’s article says: 
“Formerly I believed that there was a definite histologic appearance of the placenta 
that was a constant pattern for sjq)hilis, but I no longer think that is true. ’ ’ Ingra- 
ham, Jr., and Kaliler,!-* in a masterly review of the literature on the subject, con- 
clude: “The diagnosis of .sj-philis in the mother or her child after birth is no easj' 
matter, if you would approximate a hundred per cent accuracy . . . nothing short of 
a demonstration of treponemas in the fetal circulation of the placenta is indicative 
of a positive diagnosis of .sj'piiiiis in any one but the mother." 

Since in tlie presence of sjqihilis characteristic lesions are not to be 
expected in the mother, in the child or in the placenta, and since 
the serum reaction in such cases for both mother and child is commonh’- 
negative, the identification of spirochetes that maj^ be present in the 
placenta becomes a matter of prime importance. 

The introduction in 1906 of the Levaditi method of silver impregna- 
tion in the exploration of tissue for spirochetes has been of the utmost 
serwce. But in the examination of the jilacenta the results have been 
disappointing. The long and tedious process involved in tlie search 
for the .spirochetes in tlie placenta has been rewarded onh' too fre- 
quentlj- b^- negative findings in cases where tlie clinical sj'inptoms 
clearlj’- indicated the presence of .s.vphilis. IMontgomery^- sjieaking of 
the Treponema paUicliim sax^s: “Their diseoA^erv in the placental sub- 
stance happens so infrequenth' as to be of negligible value pathologi- 
calh'.” A possible reason for this infrequenc}' lies in the fact that the 
.spirochetes are not equalfv di.stributcd throughout the placenta, but 
are commonh' clustered together in small foci, with large areas of the 
placenta totally free from their presence. Thus an iudiseriminating 
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Fie:. 1. 


Fie- 2. 


Fig. 1. — Normal blood vcs.sel of tb.e placenta. (X200 mag.) 

Fig. 2. — Normal thickening of blood vessel often found in full-term placenta. 
(X200 mag.) 
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Tlie silver impregnation method used is Nj'ka’s modification of Levaditi’s silver 
technic: IS 

After fixation for at least three weeks, proceed as follows: 

1. Wash in 96 per cent ethyl alcohol for twenty-four hours. 

2. Wash repeatedly in distilled water for twenty-four hours, clianging the water 

often. 

3. Impregnate for two to four days in 1.75 per cent silver nitrate solution 

in bidistilled water at 37° G. 

4. Wash rapidly in bidistilled water. 

5. Eeduce for twenty-four hours in the following solution : 

Pyrogallic acid 4 per cent 90 c.c. 

Pyridine 17 c.c. 

Acetone drop by drop to dissolve the precipitate. 

6. Wash rapidly in bidistilled water. 

7. Dehydrate in alcohol. 

8. Clear in xylol. 

9. Include in parafSn. 

10. Cut sections, mount, and after clearing in xylol, mount in Canada balsam. 

In the eosin and hematoxylin sections the AVarthin criterion is looked for, i.e., 
blood vessels showing mild peri -and endarteritis, with plasma cells and lympho- 
cytes in the form of mild perivascrdar infiltration. The caliber of the blood ves- 
sel is strikingly narrower than normal on account of this inflammatory process 
(Pigs. 1, 3, and 4). Spirochetes cannot be identified by the eosin and hematoxylin 
stain, but the presence of the Warthin criterion suggests the likelihood of finding 
the spirochetes in the Levaditi twin section. Infarction, liyalinization, deposition 
of lime salts, or ordinary thickening of the blood vessels (Pig. 2) does not indicate 
or suggest the presence of spirochetes. 

In the silver impregnated twin sections, foci are looked for under the low power 
which take a pale yellow stain and are surrounded by a dark powdery deposit 
(Pig. 5). In these and especially around them the spirochetes are usually found 
(Pig. 6). Tlxese foci are generally located near the amniotic surface of the placenta, 
but may be found in other sites. They have no direct relation to the vascular lesions 
already described in the eosin and hematoxylin sections but may be found in tlieir 
^^cinity. Tlieir appearance and topography convey to the careful observer the im- 
pression of miliarj' gummas. We have not been able to find spirochetes in the 
placental infarcts. 

Dnder the oil immersion the spirochetes were numerous and easy to find in some 
cases (Pigs. 6 and 7), while in others they were very few and surrounded and cov- 
ered by a blackish brown precipitate, possibly the remnants of broken spirochete.s.ir 
It is, therefore, necessarj' to examine sections from all the blocks prepared before 
pronouncing a placenta free. Pour out of five blocks^ examined miglit be negative 
wliile a fifth might show spirochetes in abundance. 

"Wliile we have no proof as to the exact nature of these spirochetes, 
the forms seen in the Levaditi silver sections cannot be differentiated 
morphologiealh' from the Treponema pallidum as to length, tliickness, 
number of coils and general appearance. The large percentage of 
agreement between the clinical cA'idence of .syphilis and the laboratory 
findings of .spirochetes in the placenta, as Ave shall see later, is a strong 
indication that they are, at least for the most part, the Treponema 
pallidum of syphilis. These findings haA'e been corroborated by E. W. 
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Dennis, Professor of Parasitologj% and D. Berberian, Adjunct Professor 
of Parasitology, in the medical school of our institution, to both of 
whom we are indebted for helpful cooperation and suggestions. 

It is probable that the majority of spirochetes seen in our cases are 
syphilitic, but it is realized that our study is still far from complete. 
Examination of scrapings of the wall of the umbilical vein by the dark- 
field has been done in a few of our eases, with unsatisfactory results. 
More exact determination of the variety of spirochetes encountered 
might be obtained with inoculation into the testes of the rabbit. This 
has not been done on account of lack of funds. No check up of pos- 
sible .syphilitic perichondritis of the epiphysis of long bones by the 
roentgen ray has been done bj'’ us on living babies. However, twenty 
cases of stillbirths in this series were antopsied and in each case the 
bones were free from evidence of osteochondritis. At the Johns Hop- 
kins Hospital 25 per cent of premature babies examined by x-raj'’, 
showed signs of syphilis of bone.^^ On the other hand Olsen^^ has 
I’eported that of 55 viable healthy children of sj’-philitic mothers in 
the Rigs Hospital, Stockholm, who were examined b}^ the x-ray on the 
second and third days after birth, only one showed osteochondritis. 

We feel that while this preliminary report is not complete, there is 
enough evidence to stimulate further research on this vital problem. 

In the 105 eases the average age was 27.3 years, the patients rang- 
ing in age from sixteen to fifty-nine 5 ’’ears. In 21 per cent of the 
patients the placenta examined was from the first pregiianejL 


A Study of 105 Cases of Positive Findings op Spirochetes in the Placenta 


Table I, Present Delwery 

Table II. Condition op Fetus 

Normal deliverj' 56 

Forceps 14 

Embryotomy 3 

Cesarean section 11 

Version 3 

Premature IS 

Total 105 

Tlie following conditions 
were found: 

Placenta previa 0 

Adherent placenta 7 

Polyhydramnios 11 

Normal 64 

Stillborn 32 

• Neonatal death 9 

Total 105 

Of these 18 presented ab- 
normalities 

TjVBLe III. Weight of Fetus 

Table R'’. Past History 

2,000 gm. and under 4 

2,000-2.500 gm. 9 

2,500-3,000 gm. 19 

.3,000-3,500 gm. 2S 

3^500 gm. and over 16 

Weight not recorded — 29 

cases of maceration, 

embryotomy, etc. 

Total 105 

Number of primigravidas 22 

Number who had had at least 65 
one normal child 

Number who had had at least 51 
one abortion 

Number who had had at least 27 
one stillbirth 

Number who had had at least 5 
one neonatal death 

Number who had had at least 3 
one premature birth 
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g. 5. — Case S6. Levaditi silver impregnation. Square indicates the gunimatoid 
lesion in which the spirochetes are found. (X200 mag.) 
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g. G. — Saine as Fig. 5. Oil immer.«ion showing spirocliotes and dark brownisli 

black granules. (X900 mag.) 
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3. It is probable that tbe cbaraeter of the invasion is determined by 
tbe stage of tlie disease in tlie mother, whether it is quiescent or in 
active stage. 

4. The relation of the time of the invasion of the fetus to the vul- 
nerable stages of development of its %dtal organs. 

5. The presence of other complicating lesions such as nephritis. 

If the infection is from a mild strain, or the disease is in a quiescent 
stage, one may anticipate the advent of an apparently normal child, 
though spirochetes are present in the placenta. 

Case 23. — (Hospital No. 21230.) Patient aged 23, married eight years. Pour 
healthy full -term babies. No abortions. In the last pregnancy the mother’s blood 
gave a two-plus Wassermann; the cord blood was negative. In the present preg- 
nancy only had the motlier received antisypliilitic treatment. Tiie placenta showed 
numerous spirochetes in clumps. 

Case 83. — (Hospital No. 24195.) Patient aged thirty-seven, married twenty 
years. Five normal full-term children. One abortion. The last delivery was a 
placenta previa with adherent placenta. The cord blood was negative. Spirochetes 
were found in the placenta. Had it not been for the presence of a placenta previa 
there would have been no examination made of the placenta. 

Case 85. — (Hospital No. 24490.) Patient, aged thirty-five, married eighteen 
years. Has had seven normal full-term deliveries and no abortions. Eleven years 
previously she had an attack of eclampsia. In the present pregnancy she had an 
albuminuria of 4-plus, and her blood pressure rose to 210/120. Serodiagnosis of 
the maternal blood was negative. She aborted a seven months’ macerated fetus 
which had been two months dead in utero. The placenta showed typical spirochetes. 
Had it not been for the complicating nephritis, the probability is that the child 
would have been born alive at term. 

On tbe other baud tbe syphilitic infection may be of such a virulence 
that pregnancies end in repeated disaster. In one of tbe cases in this 
series spirochetes were demonstrated in tlie placenta of an abortion 
of four months. 

Case G7. — (Hospital No. 2353G.) Patient aged twenty-six, married ten years. 
Had four premature stillbirths at approximately eight months. Antisyphilitic 
treatment was then instituted and she gave birth successively to three healthy chil- 
dren at term. The cord blood was negative; nevertheless, tlie placenta of the last 
case showed the presence of spirochetes in a few foci only. 

Other syphilitic mothers alternate between disaster and success in 
their pregnancies. We may suppose that in such cases the varying 
results of pregnancies are determined by the different factors already 
enumerated. 

Case 91. — (Hospital No. 145G2.) Patient aged thirty, married fourteen year.s. 
Inter-spcrsed with 5 normal full-term children there were one stillbirth, one neonatal 
death, and one fetus dead at four months. In the last pregnancy only was the 
patient given a quite inadequate antis.t-philitic treatment. The mother’s blood 
gave four-plus IVassermann. The pregnancy was successful in delivering a full-term, 
apparently normal child. Kahn precipitation test showed four-plus for the cord 
blood. The placenta showed spirochete.^. 
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NORI^IAL CHILDREN PROM SYPHILITIC SIOTHERS 

Half of the patients gave a history of at least one previous abortion 
and one-fourth of the iiatients a history of repeated abortions. While 
this figure may seem high, it should be borne in mind that the histoiy 
of repeated abortions was one of the factors tliat determined the selec- 
tion of the placenta for examination. 

The past and jiresent history of these 105 patients includes a total 
of 558 pi’egnancies. The history of previous pregnancies gave a record 
of delivery of full-term living children in 61 per cent of the eases, and 
in the present series of 105 deliveries in which the spirochetes were 
found in the placenta, no less than 63 per cent were children to all 
appearances perfectly healthjL Thus we see that the presence of 
spirochetes in the placenta is jierfeetlj’’ consistent with a seeming^ 
health}'- baby. 

Of these 558 pregnancies, 238 ended “disastrous!}'” and 320 in 
apparentl}' normal full-term babies. The “disastrous” pregnancies, as 
McCord terms them, were: 112 abortions; 48 stillbirths; 23 neonatal 
deaths; 37 premature labors; 18 full-term babies showing abnormal- 
ities. Of the 3*20 apparently normal children 15 were lulled by acci- 
dents of birth: 4 placenta previa; 8 dystocia; 3 prolapse of the cord. 

Of the 105 patients with the positive findings of spirochetes in the 
placenta, 30 patients had received antisyphilitic treatment of some sort 
either before or during the present pregnancy, and 75 patients re- 
ceived no antisyphilitic treatment. The 75 mothers who had not received 
any treatment gave a history, including the last delivery, of having 
produced 231 apiiarently healthy babies and of 160 “disastrous” 
pregnancies: 74 abortions, 29 stillbirths, 17 neonatal deaths, 22 pre- 
mature labors, and 18 children showing abnormalities. 

Thus it will be seen that the chance of a successful pregnancy in an 
untreated case of syphilis is only a trifle less than 3 out of 5. The 
possibility is realized that with some of these mothers syphilis may 
have been acquired after the birth of the earlier children, but sucli 
instances are very few and in the majoi’ity of cases the seemingly 
healthy children are the product of later pi’egnaneies. 

VARIED RESULT.? FROM THE INFECTION OF THE PLACENTA 

While the above proportion of 3 successful pregnancies out of 5 may 
be true as the average for those 75 cases, it does not hold true for any 
one individual ease. A number of factors may be assumed to influence 
the course of pregnancy in a syphilitic mother. 

Tlie 0001*86 may vary with: 

T The virulence of the strain of spirochetes. 

2. Tlie eharaeter of the invasion, whether gradual or abrupt, as well 
as the massiveness of the infecting dose. 
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Case 97. — (Hospital No, 24S80.) Patient aged twenty-six, married fifteen years. 
She has had five apparently normal full-term babies, of wliom three are now alive. 
Has had four abortions. Has had no antisj-pliilitic treatment. In the present preg- 
nancy the serum reaction for botli maternal and cord blood was negative. Pa- 
tient was delivered of a cj’anosed eight-month baby. There was polyhydramnios 
estimated at five liters. The babj' lived. A few spirochetes were found in the 
placenta. 

RESULT OP ANTISYPHILITIC TREATMENT 

Our records show that in pregnane}^ with syphilis thoi'ough treat- 
ment may be expected to result in successful outcome of the pregnancy 
in better than 90 per cent of the cases. They also show that an appar- 
ently healthy child is frequently born of a sjqihilitic mother who has 


Table V. Results op 30 Tp.eated and 75 Uxtkeated Cases 



NO. OP 
CASES 

NO. OF 

PREG- 

KAKCIES 

AP- 

PARENTLY 

NORMAL 

DIS- 

ASTROUS 

Suspected of .sj-philis and treated 

30 

167 

89 

78 

Suspected of sjT)hilis and untreated 

46 

307 

163 

144 

Syphilis suspected during or after 
deliverj’; untreated 

29 

S4 

68 

16 

Total 

105 

55S 

320 

238 


Note; This table, superficially giving the impression that disastrous pregnancies 
were more common among the treated, is deceptive. It must bo remembered that the 
patients that were treated were flagrantly sj^philitic and were treated for the most 
part during the last pregnancy onl}’. Tables VI and VII throw a better light on it, 

had no treatment at all, and further, that even with thorough anti- 
syphilitic treatment, repeated at each pregnanc.y, tlie placenta of an 
apparentlj* normal child is likely to show the presence of spirochetes. 

Case 20. — (Hospital No. 1313G.) Patient aged twenty-.seven, married twelve 
years. The first three children were stillborn at seven, eight, and nine months, 
respectively. Pour years ago during her fourth pregnancy, her blood showed four- 
plus Wasserraann, This time she delivered a full-term child that later died of 
diphtheria at the age of three. Scrodiagnosis of the cord blood was negative. 
Three years ago after antisj-philitie treatment during her fifth pregnancy, she had 
another apparently healthy boy. Scrodiagnosis of the cord blood was again negative. 
In the present pregnancy she was again given antisj-philitic treatment. The maternal 
blood gave negative Kolracr and Kahn reactions. She was delivered of eight-month 
twins, small, but apparently healthy. Ivolmer and Kahn reactions from tlie cord 
blood were negative. Examination of tlie placenta by the Levadifi method showed 
abundant precipitate and a few spirochete.s. 

Case .05. — (Hospital No. 4SS0.) Patient aged thirH'-oight, married fourteen 
years. Husband gave history of primary chancre and of strongly positive Wasser- 
niann. There were three premature deliveries, two at eight and one at seven months, 
with neonatal death, and one stillbirth years ago. About six years ago she w.as given 
antis 3 -philitic treatment which has been repeated in each subsequent pregnancy, with 
the result of four successive a]>i>arenth' normal full-term children. In the last 
pregnancy the maternal and cord blood g.'ivo negative scrum reactions. The placenta 
showed spirochetes in a few foci. 
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THE KEEATIOX HETWEEX THE CEINICAE DIAGNOSIS OF SYPIHEIS AND THE 
DEMOXSTKATION OP THE Sl’lROrilET&S IX THE PEACEXTA 

The clinical dia[;nosis of syiibilis Avas .indeed by the in-csenco of 
repeated abortions, stillbirths, or premature deliveries; by positiA'e 
serodia'rnosis; by previous liistory of sypliilis; or iry tiie presence of 
physical signs. The nnsnspeeted ea.ses inelnde ease.s of single abortion, 
of idacenta previa, of cesarean section, of stillbirths and of deformities 

Tarf.e IX 


CLlXlCAli DIAGNOSIS 


T otal Dumber of cases 

.Syphilis pi'obable 03 

Syphilis questionable 13 

Syphili s unsuspected before delivery 29 

Total ^ 105 


SI'inOt'lIETES rUr.SENT IN ri/ACEXTA 


Few I Aloderate 
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Tabi-e VII. Thirty Patients With Suspected Syphilis Eeceiving Antisyphilitic 
Treatment During the Last Pregnancy for the Most Part 



PAST HISTORY 


TREAT- 

MENT 

PRESENT 

DELIVERY 




■ 1 

1 




1 


LIVING 


CASE 

k 

o 

w 

Eh 

Pi 

O 

% 

PREMATURE 

STILLBIRTH 

NEONATAL 

DEATH 

SEROLOGY 

PAST 

PRESENT 

§ 

NORMAL 

ABNORMAL 

REMARKS 

1 

1 

4 



1 

— 

- 

+ 

1 

- 

1 

Twins, living had 

2 

4 

1 

1 


+ -(- + + 

+ 

+ 


1 


erythematous rash; 
dead transposition of 
viscera 

Mother bismuth line on 

7 

1 



■ 

+ -(- + 

! 

+ 

' ^ 

1 


gum 
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2 

- 


- 


- 

- 
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- 


11 

1 

- 

— 


- 

- 

+ 

- 

1 

- 


19 

- 

4 

- 

4 

0 

- 

+ 

- 

1 

- 

Baby had repeated at- 

20 


o 

O 

3 



4* 

+ 


2 


tacks of cyanosis, 
atelectasis, recovered 
Twins, healthy, 8 

23 



■ 


+ + 


+ 


1 


months 

27 



H 


- 


+ 

' - 

1 

- 

Cesarean section 

38 


! - 

B 


+ -!-■(' + 

+ 

+ 


1 

- 


42 


- 

B 

- 

- 

■t 

+ 

- 

1 

- 

Father had positive 

43 

1 


1 


-1- + + + 


+ 


1 


serology 

Cord Wassermann -H-H- 

44 

4 






+ 

- 

1 

- 

Premature at 8 months 

55 

3 

1 

1 

_ 



+ 

- 

1 

- 


59 

3 





-I- 

+ 

1 

- 

- 

Abortion at fifth month 

61 

2 


— 

- 

- 

+ 

- 

- 

1 

- 


67 

1 

- 

4 

- 

0 

+ 

- 

- 

1 

- 


71 

4 


1 

— 

0 

“ 


- 

1 

- j 


74 

1 

- 

2 


+ 

+ 

+ 

- 

1 

_ 1 

Cesarean section 

75 

4 

- 


— 

+ 

- 

+ 

- 

1 

- 


76 

2 

- 


_ 


+ 

+ 

- 

1 

- 


77 

- 

- 

2 

- 

_ 

+ 

+ 

- 

1 

- 


78 

__ 

2 

_ 


- 

-t 

- 

- 

1 

" 


91 

1 

1 

1 

1 


- 

+ 

- 

1 

- 

Cord Kahn +-t- 

93 

2 

- 

— 

- 

+ 

+ 


- 

1 

- 


95' 

- 

3 

1 

- 

- 

+ 


- 

1 

“ 


96 

3 

- 

— 

— 


+ 

+ 

! - ' 

1 

- 


99 

- 



— 

_ 1 

+ 

+ 

1 

1 

- ' 


103 

- 


3 

— 


+ 

— 

- 

1 

- 

Child lived 2 days. 

105 

2 

■ 

1 


0 

+ 

+ 

— 

1 

- 

Bronchopneumonia 
Cesarean section 

30 

43 

16 

21 

6 

17 neg. 
9 pos. 
4 not 
made 



2 

29 

1 



Note; A synopsis of this and the previous table shows the benefit of anti- 
syphilitic treatment. In Table VI, of 46 untreated patients there were 50 babies 
(four twins), 24 dead and 26 Imng (16 being normal and 10 showing abnormalities). 
In Table VII of 30 treated patients there were 32 babies (two twins), 2 dead and 30 
living (29 being normal and only one showing abnormality). Again note the 
higher percentage of serologically positive reactions among the treated cases than 
among the untreated, shomng that the treated cases were the more strongly syphilitic. 











































CJIKOXIC IJTKIUKI-: DI.STKXTiOX AXl) IT« lUCLATIoX 
TO TJir: EM) OF OKH'rATiOX" 

SAMuqrr, ]{. M. JO'.yn'oij).-, M.A., i‘ii.0., l'.i;u<)KLv:;. X. Y, 

I'Froif, ihf Jh jHirtrr:t }'.i of l.oroj FoUrOr of ’/» /sr-sn.-'/ 

I N I'JK?, <111(1 Siilifli jidhttslicfi a (‘ntit!‘‘(i, ‘"fijc 

'rivnliiHajI of Aiitofh'xiori, Defective l>*tme!iini. and Sterility i>y Oia^s 
(O’ Si1v(0' St(;ins.’’ One of tlo-ir eonelndiit'^t reiiiaik;. eimtains the staU- 
iiu'nt that iusiM’tion of stein pessaries inin tie- e<-rvtea! eamii “may 
tlov<'lop an infanliUt nt(>rus. i'estor»‘: the oriran of prematnre in'-uopatHe 
or iilroiihy, and hriiii,' hack superinvolut ion to a nornird ('ondisic-n. 
Ovarian cnlarLteiuent will tak(; jdaee pnri with the nterim.' 

enlarj^einont.” 

This observation, niadt; when tin,* nature and nuniher id" ovarian 
hormones was unknown, has iTtnained unnoti'u-d for nearly twenty- 
five years without att(*nipt hy physiologists to learn more of the (.‘iTeets 
of uterine distention upon rejiroduetivo fiuieiions. 'I’ln* present paper 
is a heeiuuine, it is hoped, of what may jirove to he r>.'eo‘_oniiou of the 
importaneo of uterine distemtion in eertaiu phase's of uterine function. 
At the .same time, it may smwe to reawaken the interest of the eliniedan 
in the possibilities of ehronic distention in eonjunetion with attempts 
at jiiodern ovarian hormone therapy. 


I. IIISTOaK.'AJ. CONSinnUATtONS 

Some imporlanee has been attaeiied in the past hy elinieians to uter- 
ine dislenlion. Thus the fact, is well known that, the sixe of a ^^terus 
in advanced ectopii) pregnancy i.s smaller than is lliat of another uterus 
at a comparable stage of normal ])regnaney. On tlie experimental side. 
Blair-Bell and Hick, in 1909, compared^ the similarity of structure of 
the myometrium in the pregnant xilerus before and after evaeualion 
to the structure of the myometrium in experimcntall.v produced hydro- 
inetria before and after e7uptying the uterus. Aside from this work 
which seems to have been little noticed in the intervening years, the 
question of the I’elatiou of uterine distention to uterine function has 
been generallj’^ neglected until recently. 

In 1929, Knaus'^'' showed that an occupied horn of a rabbit’s nlerus 
in unilateral pregnancy is significantly larger than the .sterile horn in 
the same animal. In such a case, both uterine cornua are exposed to 

•The e.xperiments on the effects of Knided uterine distention -vviiich are suininarized 
and discussed together for the first time in this paper, were carried out Avitli tlio aid 
of a grant of money to the -writer from the Committee for Kesoarcli in Probloins of 
Sex, of the National Research Council. Achnowledgnient to tliat Committee Is 
gratefully made. 


9GS 
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in tlie fetus. The histologic condition of the placenta was not taken 
into consideration in the composition of this table. 

Dui’ing the period in which the 105 cases with positive findings were 
under investigation, forty other cases were studied in which negative 
resnlts were reported. In 11 of these the clinical history made a 
diagnosis of sj^ihilis probable, but no spirochetes were found in the 
placenta. In the other 29 eases, where there was no presumption of 
syphilis, the findings Avere negatiA'e. 

SUMMARY 

1. The finding of spirochetes in the placenta in 105 cases is recorded. 

2. Spirochetes can be found in the placenta of the sj^philitic neAV- 
born in sufficient frecxuency to justify’’ tlie search for them in suspicious 
eases. 

3. The search should be made after LeAmditi infiltration in portions 
of the placenta Avhieh give an indication of their presence bj’" the pres- 
ence of pale yelloAV foci surrounded by dark granular peripheries. 

4. In 391 pregnancies from 75 .syphilitic mothers avIio Avere untreated 
and with Avhom there were demonstrable spirochetes in the placenta 
of the last deliverj'', an apparently healthy baby Avas produced in three 
out of five pregnancies. 

5. The fact that the neAA’-born baby appears to be healthy does not 
indicate the absence of syphilis. 

6. The successful termination of pregnancj^ after autisyphilitic treat- 
ment does not denote the absence of spirochetes from the placenta. 

7. The histopathologic appearance of a placenta containing sph'o- 
chetes is discussed. 

8. - Thorough antisyphilitic treatment, while it may not cause the dis- 
appearance of spirochetes from the placenta, is nonetheless indicated 
as it assures about 90 per cent apparently healthy full-term babies. 

The authors desire to express tlieir appreciation of assistance ‘in the arrangement 
and presentation of the text, Ivindly rendered by Dr. Amin A. Kheirallah, Lecturer 
in Surgery in tlie American University of Beirut. 
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vnl^bits wan cslaliH^^hoil.*- 'I’lii'-; iMirvi* ^hfAV^ tbai if a pi*U»>l 
is lo Ite an nthMinala siiinnliis fnr ”i'nv.'5h it in* nan'c tfuut half 

Ilia size of t!ii.‘ ntnj-us Vft. Ic.-s than its '/m-, Tii*^ 

Inrpf'st <rr<»\vth response's are ohtaitied v/Ih-ii tlie ttferns atni pe!h-t are 
of jipproxiinalely erpni! sixes. 

j\h !i eonseqnenee of the estahlisluiient of lle-s*' rel:ttionshij>K hi tiie 
ahsenee of ovarian horniones. n has*' line v,as (fhtained to which the 
separate actions of esi rin and pro>'e>.iin «(ti tie? riistenlion-prowt!! re- 
K])onse eonld he rcferrei]. A«-eordin”'} y. tv.o new v,ets of experiments 
were perforined to evaluate rpiantitat ively the <’rfects of e-,trin and 
jirope.stin respeetively in nlerine <;ro\vth residtiiu: from distention. 

In one ppoup of i-xperinieiits'* estrln was ejvcn hefore atid durinp' 
fin* period in whieh the pellets were inserted. It vras found that 
elironie. uterine distention iti these estrinir.ed rahhits n'sultcd in a 
rednetion of the eapaeiiy of the nierns to irrow, 'fliis' redueed emwth 
ea]meity of the tissues was mere prenonnc'd in tin* endomet rinm than 
in the inyometrinm and in both tissues tlie growth responses were 
inueh less than iti the untreated, ovarieetomixed rahldt. 'fitis effect 
W!is t'xplained on the basis fd' a diminished blood snppl.v at the site of 
distention, resuUimr from the inereased tonieity and ••ontraetility of 
(ho inyometrinm undi>r tin* infinenee of esi rin. 

The second proup of experiments'" w;is desitrned to show tiie effect 
of pvnpestin upon the disti'iilion-prowth r<'spi>nse of the nterns'. 7’he 
results showed llml. in nmlnre, ovariei'toniixed rahhits treated with 
propestin, prowth of the tissues tihout the pellet.s ttikes place. The 
form of the prowth curve in these experiments is very similar to that 
obtained in untreated, ovarieetomized rahhits. The limits of the enrve 
are clifieront, liowever, for it was found that if the ]iellets are to he 
an effective .stimulus, tlic.v must he more than two-thirds the size of 
the undistended uterus (instead of half, as in untreated rahhits). yet 
less than four times the size of the undistended uterus (instead of 
twice the size, a.s in untreated rahhits). Optimal prowth re.sponscs 
are obtained in pvopest in-treated rabbits when the pellets arc about 
twice the size of tlie undistended uterus, in eontrast to the untreated 
rabbits in whicli optimal growth is observed wliou the pellet and uterus 
are of equal size. 

Briefly summarized, these re.sults .show tliat when progestin is acting 
ufion the distended uterus, the degree of distention required to pro- 
duce a given amount of groAvth must be appreciably greatei’ than that 
required to have the same effect in untreated, ovarieetomized rabbits. 
This fact has been ascribed to the decreased tonicity of the myometrium 
resulting from the action of progestin upon it. As a eonsequence, it 
appears that the increased distention is required to produce an ap- 
propriate degree of tension Avhich is essential for the distention-groAvth 
response. As mentioned above in connection Avitb the effects of estrin, 
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the same hormone environment. This observation has been confirmed 
on several recent occasions (rabbit, 3 and 7; cat, 6) and serves to 
extend to the rabbit (and eat) the older observation of the clinician 
ivith respect to the size of the uterus in ectopic pregnancy. Another 
advance in our aiipreeiation of the role of distention alone (in con- 
trast to the more complicated conditions associated with pregnancy) 
was made in 1929 bj* van Dyke and Gustavson^** when thej'" observed 
that if rolled rubber dam is inserted into a uterine horn during psendo- 
pregnanc}’’, local uterine growth takes place at the site of distention. 
This observation, made in connection with experiments designed for 
another purpose, has escaped the notice of other investigators until 
now. Another finding which is comparable to that of van Djdce and 
Gustavson has been reported recently b}^ Markee, ’Wells and Hinsey.’' 
These investigators noted that uterine growth takes place in a uterine 
horn distended with fluid secreted b,y its own endometrial glands. 
This observation differs from the earlier ones of Blair-Bell and Hick 
who stressed onlj'- the histologic features of experimental hydrometria 
in that this newer woi’k established with quantitative measurements 
the fact that uterine enlargement occurred. 

These considerations demonstrate that there is a local factor favor- 
ing uterine growth at a site of distention, but they do not show that 
this factor operates in the absence of ovarian hormones since the 
ovaries were present and functioning in each instance. Consequently, 
these exjierimental data do not constitute a confirmation of the earlier 
clinical work of Dickinson and Smith in whose observation uterine 
enlargement, oAmrian enlargement, and even restoration of periodic 
bleeding resulted from uterine distention during a hypohormouic 
(amenorrheic) state. Experimental confirmation has lately been forth- 
coming as regards their observation pex’taining to uterine enlargement, 
however. This has been obtained as a result of uterine distention in 
untreated, ovariectomized rabbits.^^ 

n. EFFECTS OP GRADED UTERINE DISTENTION UNDER VARIOUS 
HORMONIC CONDITIONS 

Experimental confirmation of the clinical observations of Dickinson 
and Smith was obtained in experiments of the following tjqoe. Suit- 
able rabbits were ovariectomized and at the end of one week, paraffin 
pellets (melting point 56° C.) were inserted into the uterus per vaginam 
and anchored in place. Two weeks later these distention sites wei’e 
taken, along with a segment of undistended, untouched uterus. With 
the aid of an aiipropriate technic,^” the percentage increase (growth) 
of the vaiTous distention sites Avas determined. The extent of this 
p’OAvth Avas then correlated AAdtli the degx’ee of distention (i.e., the 
intensity of stimulatioxx) in each instance. As a result, the curve of 
uterine growth to graded degrees of disteixtion in uxxtreated, ovax’iec- 



072 ami’.ku^ax .joritNAj. or oiWTtrritjr,^ an'O uvx!:<’oi.o.;v 

two tlir woiulits ttivcti i\>r t!tr slri'il** jioniK, or ijy diviclimf by 

two fiio wci!J:iitK yiviMi fni- lilt! *rr;ivi(t uitTiinc iosms, 'i’h“ fonnrr hriK 
horn ilfoio in this paptT, 8uoh a proot'tjm'f is pormi^^sibit* for tuo 
reasons. In tin* first pln<*i‘, Mnrkof. Wfiis an<i Ilinsry hnvo sioovn 
that in a luaiprornunt rnbhil tiic sizos t>f llu* two tiffrlm; cornua .are 
not apjjrcfiably tlifft'ront, in llic sfcond placc^ it is alb>wal)lc bt'cansc 
of tlu> fjic.t tliat llannaond qnutcs avcmitc wcitrUts for a ninnic;!- nf 
cornua at the several sliivrcs of prcirnancy stn(ii<!(l. an<l he has used 
rabhil.H wliich ‘'havi* licen sinn«lanliz.c<l as far as pttssihlf by nsinir 
inbred strains whicli were seiccteti for a ficiinitt* sizi* ;m*5 fertility/' 
The data v.'lticii are available. tii<‘ref«H‘t*, ainl an* tiscfid in the <*on- 
■siderations which follow are; (1) tin* «lays of pregnancy ; f2) the mass 
of the prtiduets of conception; (2.) the mass of the ^ravid uterine 
tissues; (.}) the mass of tlie sterile horn equivalent in en<*h eravid 



Fip. 1. — Chart .showlnp prowUi ilurinp jircKiiuncy of the prodiict? of conception 
(A), the pravld utenis (/>), and of the sterile honi mass (C) calciihitcd from uni- 
lateral propnanclcs. Data from Hammond. 


uterus; and (5) the average number of fetuses in each group. The 
la.st is important because Hammond shows that the number of fetuses 
in a uterine horn affects the amount of groAvth Inking place in it. 

Uterine Growth at Different Stages of Pregnaneg . — With this infor- 
mation one may plot in a graph the Avoiglits of tlie products of con- 
ception (distention-mass) and the weights of the gravid uterine tissues 
on the different days of gestation.® Fig. 1 shows such a correlation. 
In addition to these two curves, the weights of the stei'ile horn 
equivalents are shown in Curve C. 

In this graph, attention is called to two features in particular. In 
the first place, dui'ing the latter third of pregnancy in the i*abbit, the 


•Pregnancy in the rabbit lasts tliirty-two days. 





REYNOLDS: CHRONIC UTERINE DISTENTION 


971 


however, if tlie tension becomes too great the growth-response is 
affected adversely, especiaUj'" in the endometrium, through impairment 
of the blood supply. 

m. THE ROLE OP UTERINE DISTENTION IN PREGNANT RABBITS 

The physiologic significance of the facts described above is con- 
cerned with changes occurring during gestation since distention is an 
ever changing factor throughout most of pregnancy. Fortunately, 
suitable data on the growth of the uterus and of the products of con- 
ception are available in a recent paper by Professor Hammond, of 
Cambridge, in the Russian Journal, Transactions on the Dynamics of 
Development.^ The data given are for the I’abbit, thus enabling one 
to make analysis of them directly from the standpoint of the disten- 
tion-growth responses described above, which were likewise obtained 
in the rabbit. Markee, Wells and Hinsey'^ have also published quan- 
titative data on utei-iue growth during pregnancy in rabbits and these 
have been used to support Hammond ^s data. 

Experimental Data Availahle for Study. — In Table I, I have modified 
some data from Tables I and VIII in the paper by Hanunond. The 
changes made are first, to take the sum of the weights of the fetuses, 
fetal fiuids, fetal placentas and membranes, and the maternal pla- 
centas. Values for these are given separately by Hammond for selected 
days of pregnancy. Since together they constitute the distention- 
mass in pregnancjq the}^ have been grouped in the iiresent paper under 
the term “distention-mass.” The second modification of Hammond’s 
data is found in the column headed “sterile horn mass.” Hammond 
quotes weights (his Table VII) for a single sterile horn in unilateral 
pregnancies, while the weights of the gravid uteri are given in Table 
I for two uterine cornua. It is desirable to know what part of the 


Table I. Weights op the Reproductiw: Organs of the Rabbit and op the Prod- 
ucts OP Conception at Different Stages op Pregnancy 
(Proji Hamjiond). See Fig. 1 


DAYS OP 
PREGNANCY 

AVERAGE 
NUMBER OP 
EMBRYOS 

DISTENTION- 

MASS; 

PRODUCTS OP 
CONCEPTION 

MASS OP THE 

GEA%TD 

UTERINE 

TISSUES 

MASS OP 
STERILE 

HORN 

EQUIVALENTS 



(GM.) 

(GM.) 

(GM.) 

0 

0.0 

0 

6.50 

6.50 

8 

9.0 

0.284 

7.80 


12 

9.7 

2.673 

15.54 


16 

6.2 

6.73 

16.54 

6.46 

20 

7.5 

11.92 

27.17 


24 

5.2 

28.35 

35.68 

15.00 

29 

4.7 

52.01 

32.61 

16.90 

30 

5.3 

58.11 

37.05 

17.68 

32 

4.8 

75.44 

48.81 

20.58 


gravid horn mass at each of the stages of pregnancy studied is equiva- 
lent to the sterile horn mass. This may be done bj'" multiplying by 


1)74 


AMKHICAX .KH^UNAI, Ol* l<r.STr,TIU<’S ASf> <;YNf:<’f(t,of;y 


hornionu; iiilhuMU'f* of fslrin i*; priaHUiUcr'il aftf r 

tlio twonlit'lh (lay. Ollier cviflcncf wiJh tlf i'* ;ictivity of Ihr- 

(ilenis al (his time iiiij'hl nl^o Ih* if ctla'i* fdf tltis 

i.‘OJK*liJsion AVcn! jjiM-cs'-ary,*’’'- ”■ J‘arrj)Uic!}i‘.i!!y if jijay he tiial 

f'strin is jiresenf in ini'rcavitjt' annainf in th'' lihmii nui! ttrine nf the 
Iminan htn’ns^ up fn the tiiuc «»f jiarMirifiou.* 

This nniu’htsion raises a {»i>iii!, Ju»v,'cv*ri‘, •.rhidi iiinsf he (Miusitlered 
hi'fonr any special sipnilit'anec may he attaelieii in it. ]f mm enleulates 
the itereeulupe iuerease in tin- mass (»i‘ sf‘'jiie horn “(piivah-nts on the 
(lifiVront days of prepiianey nvi*r lim ma-'S j.f uf>‘rine tissues pr-'sent 
al the start of prepiuutey. In* will timl (as also siuueii in Kitt. 1} tiiat 
(iiis increases from aleuit day twenty nntit the <-n<t (jf '„o‘station. This 
is shown hy Curve p, of J-'ia:. ‘J. .Siin-e tins trrowth of t)je .sterile Imrn 
is attrilmtahle to hormone iidhtemn's, as shown aheive. if is in all prob- 



/?ays of Preyaarjcy 


KIk. 2. — Cliart .Mln^Yi^ 1 K the aruwth ( ix-rcYiitago \nr:r<'.'ise) tlurliijr j>rvan.anc.'' of th*' 
aravifl iitoni.s (.1). witk-ii I.« iiUrihiitnaio to tl-.o tii.-JtenUon'nia.-ji? (proiUict.-j of concep- 
tion), iiiul tlio Knnvlli (perccnt.-iKe inen-as*') of the .‘■tcrllc horn in unilnU-nil 

pregnancies (/?). See text for mode of calculation ami slfmillc.ancc. 

ability associated with a rise of eslrin which, as also pointed out 
above, is litintinj,' the disteiitiou-growtli response of the gravid uterus 
at this time. 

IV. ESSEXTIAU nilYSIOLOGIC COXUITIOX.S XECICSSAItV FOR THE 

OX.SET OP mVBOR 

The important question arises, therefore: Docs tiic uterine growth 
which is atti’ibntable to hormonic influences (specifically, eslrin; Curve 
B, Pig. 2) after the twentieth day compensate for the diminishiug 
influence of the distention-mass on uterine growth, shown in Curve A 
of Pig. 2? If it does compensate, tlien the uterus will continue to 
grow and in so doing will accommodate more readily the grovdng 
conception-mass ; if not, it is inevitable that the disproportion between 
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rate of growth of the gravid uterus decreases whereas that of the 
products of conception increases to a maxiiuum. Thus, from the 
twentieth day on, an increasing disproportion exists between the size 
of the distention-mass and the size of the uterus which surrounds it. 
In other words, the gravid uterus approaches the limit of its caiiacity 
to grow, for the conditions existing near the end of gestation. More 
will be said of this correlation below. 

In the second place, Curve C sIioavs that between the sixteenth and 
the twenty-fourth day, the sterile horn of a unilateral pregnancy com- 
mences to increase in size. Hammond points out that this takes place 
about the twentieth day. The second correlation to be noted, therefore, 
is that as the curve for the distended, gravid uterine horn (Curve B) 
becomes flattened, that for an undistended horn exposed to the same 
hormonie influences begins to increase (Curve C). These facts are 
elucidated still further bj’- an analysis of the data in the manner em- 
ployed in the pellet work described above. Such an analysis is made 
as follows. 

Uterine Growth During Pregnancy Attrihutahle to the Distention- 
/1/ass.— AVith Hammond’s data arranged as in Table I, one may easily 
compute the percentage increase of the mass of the gravid horn 
(Curve B, Fig. 1) over the mass of the sterile horn equivalent (Curve 
C, Fig. 1) in each of the gravid horn-mass values for any day of 
pregnancy. This percentage increase represents, as in the pellet work 
described above, the amount of growth which is attributable to the 
distention-mass. This is so, since the steidle horn equivalent is com- 
prised of the mass of tissue present at the outset of pregnancy, plus 
the increment resulting from growth due to hormonie influences. These 
values have been calculated and are indicated in Fig. 2. 

In this graph it was necessary to treat the data according to the 
number of fetuses present, because, as Hammond observes, this affects 
the amount of uterine growth. Accordingly, what is shown in Curve 
A of Fig. 2 is a family of curves of varying magnitude but having 
similar contours. Taken together, they show that uterine growth 
which is attributable to the distention-mass increases up to the twen- 
tieth daj^, and after this time it decreases somewhat, as shown by the 
flattening of the curve. A similar curve has been obtained with the 
data of Markee, Wells and Hinsey.'* 

It may be noted in passing that the grovdh responses obtained up 
to about the twentieth day are compatible with the data obtained in 
the distention-gro'wth work in progestin-treated rabbits, described 
above. 

The fact that after the twentieth day the growth due to distention 
decreases, taken in consideration with the fact that estrin exerts an 
inhibiting effect upon tlie distention-growth response, sliows that tlie 
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Fi‘(»m this time <m, flu* proporf ion of tlic ‘gravid nt/^rus wltioh is at- 
1 ribiiluhlc to lionnonio (osti'in. soo abov»‘) in(ba*ii<’cs iitoraasas as (he 
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It is bijrlily KipniiHcant (and this is ij) ansu-cr (o Iho fpn-stion asked 
above) llial at no fiine does the frrowtii-inereiin'nf v.'hieb may be 
assifrned to bortmniii' ijifhu'nees e(jtnd the ^'ff»v.-tb-iner('ment v/hieh js 
attributable to the ])resi;nee of tlie distentit)n-nia<s-. At most, a'Mford- 
in*,' to tliese data, it exerts abont half the ejV<*et that lie* distention- 
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mass factor docs in uterine "rowth, in the latter part of pregnancy. 
Clearly, therefore, the I'oason why uterine growth at the end of ge.sta- 
tion in the rabbit does not keep pace with that of the fetus and its 
associated part.s is due, first, to the limiting action of estrin upon tlie 
distention-growth response of the uterus and, second, to the fact that 
estrin is relatively inefl'ective as a direct growth-promoting stimulus 
to the gravid uterus at this time. One must also conclude that the 
uterus has about reached its limit of cai)acity to grow at the end of 
gestation for the conditions obtaining at that time. New or difTerent 
conditions conceivably may advance the time when the limit of uterine 
growth is obtained and result in abortion or premature delivery, or 
they may retard it and give rise to prolongation of pregnancy. 

The above conclusion deponils upon the assumption that the gravid uterine tissues 
utilize the available hormones to the .«ame extent as do the uterine tissues in the 
sterile horn of .a unilateral pregnancy. This may or may not be true, however. If 
the gravid tissues utilize the available hormones to a less extent than do the sterile 
horn tissues, then the cogency of the argument advanced above is enhanced because 
the reduced growth-promoting otTcct of distention after the twentieth day would be 
proportionately greater. On the other hand, the gravid tissues may grow relatively 
more because of the hormone; even so the growth which takes place is still in- 
sufiicient to prevent the increasing disproportion in the growth rates of the uterus 
and of the products of conception, as shown by Curves A and B in Fig. 1. The 
main conclusions derived from the foregoing considerations arc essentially valid, 

therefore. 
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tlie growtli of the uterus and the growth of the fetus (shown in Pig, 
1) will result in a gradual but ever increasing intrauterine tension. 
This condition in association with the fact that estrin increases 
rhythmic uterine contractility^ ivould result in a condition which is 
incompatible with retention of the uterine contents. Moreovei’, the 
increasing tension on the uterine wall would improve, up to a certain 
point, the efficienej’’ and foreefulness of the developing uterine con- 
tractions. 

If the answer to this question is known, therefore, it may be pos- 
sible to regard the conditions leading up to the onset of labor as a 
gradual, accelerating convergence of a number of influences, hormonic, 
nutritional and physical, which must in the normal course of events 
result in evacuation of the uterus. Fortunately, it is possible to sup- 
plj^ the answer to this question Avith data given in Table I. This is 
done ui the folloAving manner: 

Hammond’s data show that during the first week of gestation in 
the i-abbit, no appreciable increase in the size of the uterus occurs 
(Curve B, Fig. 1) ; the groiAdh at this time is almost entirely that of 


Proportion of 
uterus attrnbu- 
tabte tot 

A'^mass at start 
of pregnancy 

growth due to 
distentm-mass 

C~growtfi due to 
oestr/n 
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Pays of Preymrncy 


Eiff. 3. — Chart showing- for each phase of pregnancy the proportion of the gravid 
uterus which is attributable to tlie tissues present at the start of pregnancy (A), to 
pie growth-increment attributabie to the distention-mass (R), and to the growth 
increment attributable to the action of estrin (C). See text. 


progressiAm differentiation of certain tissues. BetAveeii the eighth and 
tAA'elfth days (by AAdiich time the OAm liaAm become attached and com- 
mence to groAv rapidly) definite uterine enlargement begins. The prob- 
lem that must be sotyed is to ascertain at the seAmral stages of preg- 
nancy (16, 24, 29, 30, 32 days) that part of the gravid uterine mass 
(taken as 100 per cent) AA'^hieh accounts for the tissues present at the 
start of pregnancy; that proportion AAdiich accounts for the groAVth- 
merement resulting from the presence of the products of conception, 
and that proportion AAdiich accounts for the groAAffh-iucrement due to 
hormonic influences. This has been done and the Amlues are given in 
Table II. Fig. 3 is based on these calculations from Hammond’s data 
obtained from rabbits having an aA’'erage of 4.7 to 6.2 fetuses each. 

Tliis chart sIioavs that until about the eighteenth day, uterine en- 
largement takes place almost entirely as a result of the presence of 
the distention-niass as alloAved (or faA'ored) by the action of pi’ogestin. 
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untrealnd; oviiriectoinizcd rahhils and ii» rabbits under tlie inihicnec 
ol! ]U‘og('stiu. ^YlK•^l estrin is the pretloiuitiunt bornume, the eapacity 
oj‘ llie distended uterus to <^rn\v is ai)pr«*eia])ly i-edueer!. 

■Willi these facts as a basis, analysis is made of Jlainmond's data on 
uterine and fetid u-ei<rhts at dilVerenl stagi’s of ^'estation in the rabbit, 
Jl is shown that a disprojiorlion exists between the growth imu’cincnts 
of the fetuses and of the uterus in the last third of prej^qianey, the 
former growing much more rajiidly than the latter. It is further 
shown that the reason for the increasing dis])roj>orlion of these growth 
rates is due largely if not entirely to an increase in the influence of 
the hormone, estrin. Mention is also made of the fact that estrin is 
the hormone demonst rated to have the jirojierty of imparting rhythmic 
contractility to the uterus. As a eouseijueuce of the limitatiou of the 
capacity of the uterus to grow, along with the continued increase in 
the sixe of its e.outeuts, it is jioiuted out tliat the developing rhythmic 
uterine contractions are reiubired increasingly more efiieient and force- 
ful, The theory is advanced, therefore, that these physiologic condi- 
tions are the underlying factors which are essential to the onset of 
labor, and the commeneoment of iiartnrition is the result of a gradual 
and accelerating eonvergeuce of these factors, bringing about nutri- 
tional ehauges and an ajipropriate physical orientation of the fetuses. 
Finally, the common physiologic basis between these conditions favor- 
ing the onset of labor and those which may be responsible for spon- 
taneous abortion is discussed. 
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It is clear from the foregoing considerations that the theoiy ad- 
vanced in the sequel to the question stated above has an experimental 
basis of fact. It is to be emphasized, liowever, that this theory is not 
all-exclusive, for it does not preclude the probabilit}^ of a multiplicity 
of other factors also being concerned in the normal termination of preg- 
nancy. The theory has merit, however, since it defines in quantitative 
terms for the rabbit a number of gi-oivtli-promoting factors and gTOwth- 
limiting factors, the proper association of vdiich must be achieved if labor 
is to begin.* In addition, emphasis has been laid upon the fact that the 
immediate cause of the limitation of uterine growth at this time 
(estrin) is also the stimulus for rlythmie uterine contractility which 
develops concurrently with the groivth changes described above. By 
virtue of the combined effects of these conditions a means is thereby' 
provided by which the developing rhythmic contractions of the uterus 
are rendered physiologically more effective for the expulsive functions 
thej” ultimately subserve at the time of parturition. 

V. SPONTANEOUS ABORTION IN RELATION TO THE ONSET OP LABOR 

To say that this theoiw provides a basis upon which the mechanisms 
associated with spontaneous abortion may be explained goes beyond 
the established facts. There are, however, several features in common 
between this condition and those described above which are necessary 
for the onset of labor. Chief among these is the fact that spontaneous 
abortion in the human is preceded for some time by an abnormal rise 
in the blood and urine levels of estrin.^ The presence of this hormone 
must ueeessarilr preclude further uteilne gi’owtli resulting from dis- 
tention, on the basis of what has been said above. Such a condition 
is, as we have seen, one of major importance in determining the ca- 
pacity of the utei'us to accommodate the ovum. Clearly, therefore, 
increased intrauterine tension Avill develop and this will lead to death 
of the fetus through impoverishment of its nutritional suppty, owing 
to interfei'ence with the vascular bed of the placenta. In the absence 
of additional facts it is unwise to speculate further in this connection. 
Enough information is available, however, to indicate that the condi- 
tions leading to spontaneous abortion may have a physiologic basis 
akin to those which lead to labor. 

SUMMARY 

At the outset, a review of the local physiologic effects of chronic 
uterine distention under various hormone conditions is given. It is 
shown that uterine growth resulting from distention takes i^lace in 

•In mammals with the so-called uterus sunp/ex, orientation of the physical aspects 
of j)arturition wonld be relatively more important than in the rabbit, which has a 
bicomuatc uterus. See (8) for discussion of the physical changes that must take 
place. 
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corticotropic. Tluis to a c.crtaia cxlonl lha foUiitU; hnrmoiia ])rodu(;f!.s a 
biologic partial rescclion of the anterior lobe of the pituitary. Analysis 
of the pituitary of dwarf rats lias shown that the eontf.nt of gonado- 
tropic hormone is not less tluin those of controls, J*’rom tliat it follows 
that it is not the production of gonadotro[ji(: hormone that is cheeked 
by follicle hormone, Init only llie delivery of the itroduced hormone into 
the blood stream. Follicle lionnone then, causes a ]»artial blockade of 
the anterior lobe of the jiituitarv. If thi.s treatment with follicle hor- 
mone is eontinned for seven months, we note an interesting result. The 
pitnitary changes into a tumor wiiieh can attain a sb.c twenty-five times 
that of normal. The animals die witli ,symi)toms of intracranial pres- 
sure. So far I luive heen able to produce eigldeen such tumors of the 
pituitary which I shall report in detail elsewhere. 

In the present .study, we arc dealing with tlic efioct of chronic treat- 
ment witii hormone on the uterus. This effect i.s not a central one as the 
re.siilt of the inhil)ilion of the pituitary, but llic e.\i)rc.ssion of a local 
effect of follicle hormone on tlic uterus itself. I foci ])arficnhirly hon- 
ored to contrihulc the results of this invo.stigaliou to the volume dedi- 
cated to T)r. llohcrt T. Frank, to whom wc arc indebted for so many 
significant resoarcbes in the field of the folVude hormone. 

In these experiments the rats received for a numlior of weeks doses 
of 5,000 ]M.U. dimenformon twice a avccU. It must be made clear that 
these arc enormous, totally nnphysiologic doses. But if wc can attain 
definite reactions in the uterus, certain conclusions in reference to 
pathology are .iuslifiable by analogy, for the ovary may produce very 
large nnphysiologic amounts of follicle hormone for considerable periods 
of time, for instance, in certain disturbances which I have described un- 
der the heading of polyliormonal s.vndromc.s.* The best known of these 
is glandular cystic hyperplasia of the endometrium. It will be shown 
below that by chronic treatment with follicle hormone the endometriuTn 
may be destroyed and the uterus disintegrated by suppuration. 

Partial inhibition of the anterior lobe function can be accomplished 
regularly by follicle hormone; in 140 test rats there was not a single 
failure. In the case of the uterus the situation is entirely different.*' 
Under the same exiDerimenlal conditions lhex*e may be no effect on the 
uterus of one rat and a higli grade disturbance of tlie uterus of another. 
The uteri of various animals I’eact differently; a fact wliich I report, 
hut cannot explain. Space prevents me from describing the individual 
experiments, and I will, therefore, simpU’' mention the quite charac- 
teristic changes. In practically all the experiments there was an ex- 
tensive leucocytic infiltration of the mucosa particularly a subepithelial 

•I should like to thank Dr. Joel and Dr, Karpins lor their invaluable assistance 
In this work. 



THE EFFECT OF LONG-CONTINUED LAEGE DOSES OF 
FOLLICLE HORMONE UPON THE UTERUS 
OF THE RAT 

Bernhard Zondek, M.D., Jerusalem 

(From the Gynecological and Obstetrical Division of the Bothschild-Hadassah 

Hospital ) 

A S I have shown in previous studies, it is possible to eliminate certain 
^ functions of the anterior lobe of the pituitary by long-continued 
treatment with follicle hormone. If one treats young rats for a number 
of weelvs with dimenformon (estradiolbenzoate), the following sjunp- 
toms appear : the growth of the sexual organs ceases so that the scrotum 
disappears entirely, the testicles are" no longer palpable, and the penis 
becomes small. After several weeks the difference between the weight 
of the testicles and those of the controls amounts to 95 per cent. Sper- 
matogenesis disappears. The ovaries become so small that thej’- are 
hardly visible to the naked eye. In serial sections occasional enlarged 
follicles are seen, never a corpus lutcum. Tiie same changes can be 
effected in birds. The coxcomb disappears, the testicles remain atrophic, 
and spermatogenesis ceases entirely. Secondarily, disturbances of 
grou-th appear. The rats and fowl are retarded in growtli, finally all 
growth disappears so that, for example, the subjects of the experiment 
are 26 per cent smaller and 60 per cent ligiiter than the controls. It is 
po.ssible, then, by chronic treatment with follicle hormone to raise eunu- 
clioid dwarf rats and dwarf fowl. The dwarfism is proportional, the 
head is smaller, narrower, the bi’ea.st circumference less, the tail shorter, 
the internal organs and bones smaller and lighter. Characteristic 
changes of the bones are easily recognizable in the x-ray picture. (I 
described these elsewhere in detail.^) The above-named effects are as- 
cribable to the elimination of the influence of the secretion of the an- 
terior lobe of the pituitary by the chronic treatment with follicle hor- 
mone, specifically the growth hormone and the gonadotropic hormone. 
That it is reallj’- the elimination of these liormones is evidenced by the fact 
that one ean again stimulate groAvth of these dwarf rats by the exhibition 
of Evans’ growth hormone. To a certain extent the atrophy of the 
genitals also may be halted by the simultaneous treatment witii dimen- 
forinon-gonadotropic hormone. In this case, only the groAvth of the 
animal is disturbed and dwarfs with normal genitalia are produced. 

Follicle hormone only eliminates certain fmietions. The tlijn-eotropic 
and parathyreotropie hormones are not influenced, probably also not the 
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itiiiY be cnlii’oly missin" while at the same fitne tlie eontijiuou.s site may 
show a stratified eylindrieal epithelium with paj)illue and hydropic 
cells. 


So far we have shown that liie uterine nuieosa after chronic Ircat- 
nicnt with follicle hormone shows typical chanj^es, to wit : localized 


ii 
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J-'ip, K. — ion niJiuniflTOtlons. Piirtitil invtnpUi.'tlii of tlu' utf-rliif! iniicoKii <n), Onn 
of the: areas which is not nicUiiilaslieally ehanc'Hl, .shows only a .slnttle layer of 
cpithelhiin (6). A ina.ssive leucocytic iiil^cratlon into the lumen (c). Gland lined 
with cylindrical epltholluni (</). 



Fig-. .1. — Cro.ss-.secUon of the uterus. .36 niagniflcalions. Total metaplasia of the 
mucosa with stratifled squamous keratinized epithelium, the uterus having the ap- 
pearance of a vagina in estrus. 


absence of epithelium, next to normal epithelium, as well as stratified 
eylindrieal epithelium and papillary projections into the lumen of 
edematous high C3dindrical cells, suhepitlielial lencoe.vtic infiltration 
(eosihophiles) with transmigration into the lumen. It is of particu- 
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wall of eosiliophiles, some of which wandered in numbers into the uterine 
cavity. I emphasize tliis because I believe that ah inflammatory factor 
plays a considerable role in the changes described. It is characteristic 
that the epithelium can show considerable variation in the same section. 
There are stretches of normal single layered cylindrical epithelium j else- 
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Fig. 1. — Cross-section of the uterus, 150 magnifications. The mucosa lifted off in 
areas. Hydropic cells without visible cell borders (a). An encircling ring of sub* 
epithelial eoslnophlles (b). Some transmigration into the lumen. 



Fig. 2. — Cross-section of the uterus, 270 magnifications. Areas of absence of the 
surface epithelium (a) opposite to which there is a many-layered cylindrical epithe- 
num with a suggestion of tufting and papillary formation and hydropic cells (b). 
b-eucocytic infiltration of the mucosa. 


wliere stratified ejdindrieal epithelium, often showing a tufted and 
papillary formation. The mucosa in certain portions is desquamated so 
that peculiar cell groups are found in the lumen; these contain hydropic 
cells without visible cell borders. In certain areas the surface epithelium 
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plasia of Iho \iler'mo mucosa, llie hiincn lined by a stratified keratinized 
squamous ('pitlielium, so that the uterus resembles a vai^ina in cstrus. 
As in the ease of IIh; estral vafjina. horny laimdlae are shed into the 
lumen, the. uterine cavity here is filled with lliem. The hijrher mair- 
nification of Fie:, b shows this jdainly. ITerc we also see a qland in the 
depth of the mucosa motaplastically allm-ed into squamous epithelium, 
with prickle cells and intercellular bridjics, the latter most plainly seen 
in Fig. G, from another e.xperiment. In Fig. G we note as well the 
metaplasia of the mucosa with flattened keratinized sipiamous e})ithe' 
lium. Just under the mucosa there is a gland lined by mctaplasfic 



a 


Fig. 7. — Cros.«!-.seotioii of .'i xiterus. 1.70 ningnincations. Aluco.'sa v.'iric.« In compo.si- 
tlon. At (ft) stratlUccl cylindrical epithelium. At ih) papillary projections into the 
lumen of edematou.s iiigii cylimlric.-il cell.*;. At (c) complete nb.sencc of epithelium. 
At this point a polyp of uncornihert str.atlflcd epithelium pi-ojects into the lumen 
(rf). Subepitliclinl gland lumen llllcd -with mctaplastic .stratified epithelium. 

squamous epithelium in which the prickle cells and intereellnlar bridges 
can be recognized. The last .stage is the complete suppuration of the 
uterus, changing it into a sac the thickness of a thumb, filled with pus 
(Pig. 9). The cavity of the uterus is enormously dilated (Fig. 8) con- 
tains desquamated horny lamellae, cell detritus, and pxis. The mucosa 
of the uterus shows a circular purulent liquefaction and contains nu- 
merous abscesses. In part the continuity is interrupted and is held to- 
gether by the serosa alone. Those portions of the muscnlaris which 
have fallen victim to the suppuration show heaps of pseudoxanthoma 
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lar interest that the uterine epithelium can undergo a complete meta- 
plasia under the influence of follicle hormone so that at first glance the 
uterus may appear like the vagina in estrus. Fig. 3 shows a partial 
metaplasia of the uterine mucosa in which we see leucocytes in the lu- 
men and a metaplastic mucosa protruding into the lumen. The leueo- 



Fig- 5. — Same as Fig. 4, magniflecl 150 times. Oil immersion. Section of the 
totally metaplastic nterine mucosa. Horny lamellae extruded into the lumen. In 
addition there is a metaplasia of a gland lining (a). 



j 6. — 400 magnifications. Oil immersion. Metaplasia of uterine mucosa. Plat- 

lenea horny stratified epithelium. In the mucosa a gland completely filled with meta- 
piastic stratified epithelium showing prickle cells and intercellular bridges. 


cytes reach the horny layer. That portion of the mucosa which is not 
metaplastic shows a single layer (Fig. 3, &) of epithelium not the nor- 
mal cylindrical. In tlie stroma tliere is a gland lined by squamous 
rather than cylindi-ical cells (Fig. 3, d). The whole mucosa shows a 
thick leucocytic infiltration predominantly eosinophilic, as well as a peri- 
vascular infiltration of the muscularis. Fig. 4 shows a complete meta- 
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cells (Fip:. 8, o), which (letcnuinc the inncro.sfopic yellow folor of the 
uterine horns. We an; evidently deiilinj' with a loim-standing )troce.s.s. 
AVc were able to observe the stii)])uration clinically in varion.s staples 
and it conld be dia',oio.sed by the appearance of pus in the vairina. In 
.some ca.se.s the nterns se(‘ined barely eidarired (the thickness of a slate 
pencil), never! hele.ss on section creamy pns wa.s found in the lumen. 
In other easo.s the })us sacs were trcimmdous as, for instance, in Fiu'. 9. 
Some of the animals dicsl of peritonitis. ]Iacterioio<»ic invcstiiration of 
the nteriiK! .secretion showed {:ram-p(»sitive diplococci arid bacilli, gram- 
negative bacilli, and oe(!asional fusiform bacilli. 

In brief, then, it is evident that as a result of chronic treatment with 
follicle hormone the following changes are seen in the uterus of the rat: 
multilayered cylindrical epithelium with ]iolypoid formation, focal ab- 
sence of the surface e])ithelium, focal des(|Uamation of areas of mucosa 
with hydropic cells without visible cell boundaries. ])artial to total 
metaplasia of the uterine mucosa with discharge of horny lamellae into 
the lumen, metatdastie alteration of the glands, stratified epithelium, 
leucocytic infiltration of the nnicosa with transmigration of leucoeyte.s 
into the uterine cavity, pyometra with :d)scess formation of the mu.s- 
culature, and oonse(iuonl exitus. 

In an earlier study’* 1 have described the elVe(‘l of chronic treatment 
with follicle hormone on the uteri of rabbits in which four charac- 
teri.stic reactions wore determined: 

A. Ilyporemin of tlie oiuloinctrhiin aiul imiscalaturc and ori'.'isional .«niall mucosal 
lioniorrliagc.s 

B. Glandular cy.«tiu hyperplasia of the ondoiuciriuin 

C. Infurettike necrosis of llie ondometriuin 

D. Aseptic suppuration of the uterine cavity 

The glandular cystic hypcrjtlasia is caused by a direct action of fol- 
licle hormone on the endometrium. The other reactions arc the result of 
thrombose.s. There is a consequent, infarct like necrosis and secondary 
to this, an aseptic suppuration of the uterine cavity. In the case of the 
rat the leucocytic infiltration a])pcars very early so that it is not sur- 
prising that there is ultimately a ])artial infection, complete suppura- 
tion and disintegration of the uterus. I have not noted metaplastie 
changes of the mucosa and of the glands in rabbits nor have I seen 
thromboses and infarctlike necrosis in rats. Hence, we can deduce that 
the uteri of rats and rabbits react differently to treatment with follicle 
hormone. When I stated in the above-quoted study that chronic treat- 
ment with follicle hormone evoked no determinable changes in the uterus, 

I was wrong. I had treated rats and rabbits for the same length of time 
and saw no effect on the rats, but by continuing the treatment of the 
rats one can obtain the reaction that I liaAm described todaj'. 

Selye, Thomson and Collip'* report that they have obtained a begin- 
ning metapla.sia. of the uterine mucosa in three cases and a complete 



ZONDEK: EFFECT OP FOLLICLE HORMONE ON UTERUS OF RAT 985 



Fig-. 8. — Cross-section through the uterus, 9 magnifications. Uterine cavity widely 
dilated, in the lumen there is pus and detritus. Uterine wall is studded with abscesses 
some of which reach the serosa. At various points, heaps of pseudoxanthoma cells (a). 



9. — Uterus of a rat after eight months’ treatment with estrogenic hormone 
(dimenformon). Both horns converted into huge pus sacs. 
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B, Bnrtial to Idtal inctuplaHiu af llto Hirftu'/^ opitliclitim intu koratinizetl 

fi(lU!unniiH epitlicliutn, tlin iiDtiih lisiviiif; llw nppi'arain’c of a vagina in o!.trii.«. 

2. ^frlaplasiii nf the [ilinulx, fhaiip-* of llip normal Frlamliilar rpitlinliuin into 
sfpiainmiH opitlicliiim with prifhh* folia ami iaton’olliilar hriilfjt*.'!. 

Ivfhtinmntoi!/ ehanprs, l(>nf 04 *yf ii- infiltration of the fiilirc imicosti, a “ul>- 
e[)itla;lial wall of foainoiiliilfH, trananiiijration nf hnn’ocylfa into llm ntfrine cavity, 
suppuration of tlm niuc.osa ({lyonictra) ami (lo.Htruflion of tin,* nnisfulaturc with 
fonversion of tin! ulorino honiH into pus sacs of tlm thifhiifss of a thuml). 

Sii)i])in'atioD of tlio utonis tilso urcm-s in ntbhits ns it result of lonj'- 
eonlimu'd treiilnionl ■willi foliielo liorinnne. Tin’s supjiurnlion is nst^plie 
and oeeurs alter thrombosis tmd resultjint neerosis. In contrast to this 
there is ,n secondary inreetion in the e;tse of the rat. 'I'he ovaries of the 
e,x])erimenlal animals show a hi*rh ^rade titrophy. occasional eidargcd 
follicle, never tt eorinis luleum. 
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metaplasia in one case by treating castrated rats with follicle hormone 
after previous ligation of the uterine horns. We have here the com- 
bined action of a mechanical irritant and a hormonal one, reminding 
us of the well-known researches on experimental placentomas (Gloeb, 
Calderuii, Long and Evans and others). In my own investigations, on 
the contrary, we are dealing with effects produced by hormones alone. 

After my work was completed there appeared the publications of 
Gumbrecht® and Migliavacca® who also describe metaplastic changes 
in the mucosa as a result of long-continued treatment with follicle hor- 
mones. Migiiavacca in a very interesting study shows that plugs of 
squamous epithelium project deep into the waU of the uterus up to the 
smooth musculature. He describes, in addition, considerable invasion 
of the myometrium by these projections and discusses the question of 
a preeaneerous lesion. Prom my own investigations I have never had 
the impression that we were dealing ivith a process wliich could in any 
sense be designated as malignant. We cannot conclude from the above 
reactions that malignant tumor formation can be produced by treat- 
ment with follicle hormone. Although kligliavacca used some non- 
eastrated animals, most of his experiments were on castrated animals. 
After castration prolan A is produced in increased quantity by the 
pituitary, so that castrated animals in wliom one injects follicle hor- 
mone over a long period are under the influence of two hormones, both 
prolan A and follicle hormone. Perhaps this plays a role in the ex- 
periments of Migiiavacca. In any event I should like to emphasize that 
even after seven months of treatment of rats witli enormous doses of 
estrogenic hormone (1,080,000 M.U. dimenformon) I have never seen 
pictures which one could interpret as malignant tumors or preeaneerous 
lesions, if such exist. It may be mentioned that Migiiavacca in a pre- 
vious study" has described changes in tlie mucosa such as reduplication 
of layers, vacuolization, hydropic degenei’ation as a result of long- 
continued treatment with follicle hormone. 

CONCLUSIONS 

The effect of long-continued treatment with follicle hormone on the 
uterus in the rat is described. Though the inhibitory effect upon the 
anterior lobe of the pituitary by follicle hormone, expressed in eunuchoid 
dwarfism, appears uniformly in all the animals, the local effect on the 
uterus itself varies widely. Sometimes there is no effect, sometimes a 
complete destruction of the uterus. The effect of the estrogenic hormone 
therefore varies individually. The following characteristic effects were 
established : 

1. Effects on the Epithelium. — ^A. Marked variability, focal absence of the 
epithelium, stratified cylindrical epithelium, tufts and papillae projecting into the 
lumen, desquamation of whole areas of the mucosa, with hydropic cells without 
visible cell boundaries. 
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than are immature mice; the adult rabbits which are used in this Labora- 
tory re(iuiro to be i.solated for at lea.sl four and a half weeks before use; 
au infection into a rabbit's oar-vein ro<juires more skill than does a sub- 
cutaneous injeetion in the mouse; and, finally, it is very difficult in our 
experience to purebase rabbits free from disease. It would appear, moi'e- 
over, that in the majority of eases in which the hel]) of this Laboratory 
is sought, urgency is not a serious consideration : a report after five days 
is quite .sufficient. Analysis of the records shows that the Friedman te.st 
is required mainly in those eases in which the size of the fee has not 
to be considered; in which urgency exists; e.g. in the differential diag- 
nosis of ectopic gestation; in cases in which, if ])regnnncy exists, it must 
be terminated for medical reasons; and in cases in whicli the information 
sought is urgently desired for the reason that, if pregnancy is .shown 
to exist, certain domestic arrangements must be disturbed. Tlic Labora- 
tory offers a choice of te.sts; it is the practitioner who deeidc.s. The great 
preponderance of the Aschheim-Zondek in our records has always been 
a matter of surprise to me, for T bad as.sumed that the rapid test would be 
the one in greater demand. However, I am very content that the de- 
mand is mainly for the slower Aschheim-Zondek, for though the Fried- 
man in our bands is undoubtedly the more delicate of the two, the Aseb- 
beim-Zondek is tbe more convenient procedure when very many tests 
are being carried out every day, and moreover, the graded reactions that 
are obtained therein provide tbe means of distinguishing between several 
relative concentrations of the gonadotropic hormones in different speci- 
mens, and permit us to refer a .sti’ong positive, a rather weak positive, a 
weak positive, an extremely weak positive, a negative •with uterine and 




NOTES FROM A PREGNANCY DIAGNOSIS LABORATORY (1936) 
F. A. E. Crew, M.D., Edinburgh, Scotland 

(From the Institute of Animal Genetics, University of Edinburgh) 

T he state, concerned with the problems that must arise out of the 
dwindling of a population, a change in the mean age, and a swing in 
the sex ratio, is demanding knowledge of the biologic as well as of the 
economic factors that influence the wish and the aliility of individuals to 
reproduce. Society demands that medicine shall gain control of those 
wasteful derangements peculiar to women, and shall rid childbearing 
of baseless dread and preventable danger. Medicine is responding. The 
search for new knowledge concerning human sex and reproductive 
physiology is eager, and tlie application of biologic science to human 
affairs follows immediately upon discovery. It is in this field of enquiry 
that intellectual adventure is to be most readily encountered, and that 
kind of immortality which a scientist hopes to achieve is to be earned. 
Among those whose names will certainly be respectfullj^ and gratefully 
remembered in the history of this branch of medicine is that of the man 
to whom this volume is a memorial. We who write have shared his 
joy in his discoveries, and we gladly pay tribute to the quality of the 
man and of his work. To him this Laboratory is greatly and continually 
indebted; upon his knowledge and wisdom it has frequently relied. 

Among the instruments of precision that medicine has devised and 
used in the execution of its purposes and ideals, there is none finer than 
the biologic test for early pregnancy. Its value to the profession, to the 
general public, and to the state is amply illustrated in this Report of a 
Pregnancy Diagnosis Laboratory which was organized some six years 
ago in order to place the then-new exploitation of scientific discovery 
at the service of the medical profession of Great Britain. It was thought 
then (and nothing has occui’red since to disturb this view) that a spe- 
cialized laboratory with its ovm breeding plant, its duplicated and highly- 
skilled staff, and operating on a lai'ge scale, could best give an adequate 
service with graded fees that would make the tests available for all, irre- 
spective of income categoiy, and, at the same time, accumulate data 
sufficient for profitable analysis. 

In 1936, 7,193 specimens were examined. Of these, 3,791 fell into the 
full-fee” class, while 3,402 came from patients in poor circumstances 
who were asked to pay according to their means. 

The tests were distributed as shorni in Table I. 
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conception luul occin-rcd Iwolve days, and in another fourteen days, 
hoforc the spt^cinien was talcen. In yet another, in \vl)ich it was known 
that pregnancy was of very sliort duration, if it existed at all, the test, 
repeated ten days later, gave a i)ositive reaction, Ex])erienee has sliown 
that, too much reliance cannot be placed upoti a negative Asehheim- 
Zonclclc result in the case of a patient less than one month pregnant. In 
n of the remaining eases the duration of ))regnaney had been longer, 
four weeks in I ease, .seven weeks in I, eight weeks in 2. fourteen weeks in 
2, sixteen weeks in 1, ninctetm weeks in 1, and twenty-four weeks in 2, 
One false negative was obtained iti a six weeks' pregnancy that ended in 
abortion, and another related to a case of lu'cgnamty in a woman suffer- 
ing from Ctraves’ disease. This ca.se was of particular interest, and the 
patient was followed throughout ])rcgnancy. At the .second month the 
Asehheim-Zondek test was negative, at the fourth month positive, at the 
fifth month negative, and at the .seventh jiositive (weak) again. 

Of the five fal.se positives, two are without any explanation. The 
doctor in charge of one ca.se, on clinical grounds, had reason to doubt 
the correctnc.ss of this result. The test was rcjieated one month later 
to give a straight forward negative tc.st. In the other, the jiaticnt had 
left the di.strict and nothing was known of her subscrpicnt history. In 
the remaining three eases, a weak ])osilivc result was recorded (faint 
blood spots and white spots in two mice only). In one of thc.se the 
patient wa.s suffering from ‘'congestive heart disease"; in another, she 
had been receiving treatment for ‘‘thyroid and pituitary disturbance,” 
and the third, suffering from hemorrhage, had been curetted. 

In addition to these errors, a number of unclear results were obtained 
in the case of specimens derived from .single women greatly fearing 
pregnancy. Two factors undoubtedly affect cd the value of the reports 
issued in these eases. In the first ])laec it seems clear that the emotional 
condition of the patient can have endocrine repercussions which can 
affect the reaction of the mice, and second, in the ea.se of patients by 
whom pregnancy is feared, the incorrectness of a positive result strongly 
suggests that abortion has taken ])lacc. AYhen the history supports this 
explanation, the re, suit is not regarded as incorrect. 

As in previous years, the errors are found to be concentrated at the 
beginning and at the end of the reproductive phase of life. The young 
unmarried girl aged thirteen to seventeen years, and the woman of forty- 
three plus, are very unsatisfactory in respect of these biologic tests for 
early pregnancy. 


NEGATn^E ASCHHEIM-ZONDEK RESUET.S — REPETITION ADVISED 

In no less than 573 cases in which a negative Aschheim-Zondek result 
was recorded, it was necessary (for the reason that though the ovaries of 
the mice remained unaffected, their uteri and vaginae were much en- 
larged) to send with the report a slip intimating that though according 
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vaginal enlargement to a variety of different conditions. Thus, a weak 
positive following upon a siicession of strong positives in a case of habit- 
ual abortion permits ns to warn the doctor that all may not be well. A 
weak positive in a case in which abortion is suspected to have occurred 
provides support for this diagnosis. A negative with vaginal and uterine 
enlargement at once raises the question as to the age of the patient. 

The Friedman test is always used in cases in which medicolegal inter- 
est is concerned and is followed up by an Aschheim-Zondek. In such 
cases a preliminary laparotomy is performed on two rabbits, and tiieir 
ovaries are examined to ensure that ovulation has not recently occurred. 
Ten cubic centimeters of filtered urine is then injected into the ear-vein 
of each. Thirty hours later one rabbit is killed. If it shows a positive 
result, the second rabbit is returned to store, if negative, a further 10 c.c. 
is injected into the second rabbit, and this animal is killed thirty hours 
later. If this one also gives a negative, this result is regarded as trust- 
worthy. 

The combined Friedman and Aschheim-Zondek is the test that is to be 
preferred in the case of suspected ectopic gestation. The information 
that these tests give in such cases has proved time after time to be of the 
greatest possible value. 

Specimens from a series of eases of ectopic gestation operated upon 
in the Royal Infirmary of Edinburgh were examined. Specimens from 
14 cases taken within eight houi’s after the operation, and thereafter 
daily for seven days, were tested, and in every case a definite negative 
test was invariably obtained seventy-two hours after the removal of the 
embryo. To the surgical and nursing staff of the Wards concerned, I 
wish to offer mj’' thanks. 

In a very considerable number of cases, tlie question of fetal death was 
raised. In these cases the tests have not proved to be entirely satisfac- 
tory. It is true that commonly the “strength” of the reactions on the 
part of ra])bit and mouse have been such as to indicate a relatively low 
concentration of gonadotropic hormones and thus support the tentative 
diagnosis. Indeed, definite negatives are not uncommon. But in other 
cases quite strong positives have been obtained as long as a montii after 
the time when, according to the clinical evidence, the fetus had perished. 
However, for the present, the combined Friedman and Aschheim-Zondek 
is tlie most useful test in these eases. The quantitative blood estrin test 
does not appeal to the general practitioner, for the obvious reason that 
it is far easier to obtain a specimen of urine than one of blood. 

ERRORS 

In the Aschheim-Zondek Tests: 16 false negatives, and 5 false posi- 
tives. 

Three of these false negatives are to be explained by the fact that 
conception had too recently taken place. In one case it was known that 



